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Executive Summary

The U.S. Army Corps of Engineers is investigating the former Plum Brook Ordnance Works
(PBOW) in Sandusky, Erie County, Ohio, under the Defense Environmental Restoration
Program’s Formerly Used Defense Sites authorization and funding. The PBOW site was used for
the manufacture of explosives during World War Il. The former PBOW site is currently operated
and maintained by the National Aeronautics and Space Administration as Plum Brook Station, an
active testing and research installation associated with the John H. Glenn Research Center of
Cleveland, Ohio. The U.S. Army Corps of Engineers contracted Shaw Environmental &
Infrastructure, Inc., a CB&I company, to conduct an addendum to the existing Ash Pit No. 1 and
Ash Pit No. 3 site characterization report (SCR) documenting soil conditions of the Ash Pit No. 3
associated coal yard (Coal Yard No. 3). The specific investigation site is located immediately to
the south of former Powerhouse No. 3, which is located in the central western part of PBOW.

During PBOW explosives manufacturing operations from 1941 to 1945, three power stations,
Powerhouse No. 1, Powerhouse No. 2, and Powerhouse No. 3, were present to support the
nitroaromatic manufacturing process. Each power station consisted of a main powerhouse, a coal
storage area (coal yard), and two aboveground fuel storage tanks. Each power house building
consisted of a boiler house, compressor room, electrical room, filter room, and locker room. The
buildings also contained two to four large coal-burning boilers, a turboelectric generator, a feed
water treatment system, and several steam-driven or electric air compressors. The generated
steam was used for space heating, driving compressors, and generating electrical power. The coal
yards were used as storage areas to provide coal for use in the powerhouse boilers. The coal was
brought into the yards via train. All stockpiled coal has been removed, but the removal date is
not known. Chemical contamination (increase of target analyte list [TAL] metal compounds) of
the soil resulting from the leaching of precipitation through the coal stored in Coal Yard No. 3 is
expected to be primarily semivolatile organic compounds (SVOC) and TAL metals, although
nitroaromatics and volatile organic compounds (VOC) could be possible.

The SCR for Ash Pit No. 1 and Ash Pit No. 3 was submitted as a final report in November
2010. This addendum details remedial investigation activities for associated Coal Yard No.
3 and groundwater sampling for newly installed Ash Pit No. 3 monitoring wells; it also
includes soil and groundwater sample collection, analytical results, and recommendations.
This document is one of two planned reports. The remaining report will consist of a
remedial investigation summary report and will be submitted under separate cover. The
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remedial investigation summary report will include information from the Ash Pit No. 1 and
Ash Pit No. 3 site characterization reports (including this addendum) as well as the baseline
human health risk assessments and the screening level ecological risk assessments that have
been prepared for each site.

No previous site-specific investigations at Coal Yard No. 3 have been conducted.

Remedial investigation activities were conducted by Shaw Environmental, Inc. for this Ash
Pit No. 3, Coal Yard No. 3 SCR addendum in December 2011. Field activities for soils
included hand auger operation with soil sampling, soil borehole lithologic logging,
paperwork completion, surveying, and disposal of investigation-derived waste. Field
activities for groundwater included monitoring well installation, groundwater sampling, and
Snap Sampler™ installation and operation.

Four soil boring locations were chosen based upon ground surface coal thicknesses of the former
coal yard area. Selected areas were chosen by scraping the surface with a pick-axe and
measuring the coal thickness, if present. From each boring location, collection of soil samples
was conducted from three distinct intervals to provide evidence of possible soil contamination as
a result from leaching of precipitation through the former stockpiled coal. Surface soil samples
were collected from the 0- to 1-foot depth interval where no coal was present. Where coal was
present, the surface soil sample was collected as the 1-foot interval immediately below the coal
layer. The second soil sample was collected from a depth below ground surface representing the
3- to 5-foot interval. The third sample was collected at a depth of 8 to 10 feet below the existing
ground surface. Each soil sample from the selected interval was transferred to a new resealable
plastic bag and homogenized. Soil was analyzed for nitroaromatics, SVOCs, and TAL metals.
Soil from the 0- to 1- and 3- to 5-foot intervals was also analyzed for polychlorinated biphenyls.
Hand auger drilling and soil sample collection were completed on December 19, 2011.

Three monitoring wells were installed at Ash Pit No. 3 in upgradient (AP3-MW01), source
(AP3-MWO02), and downgradient (AP3-MWO03) locations with respect to the ash pit.

Analytical results from the various media collected were compared to risk-based screening
concentrations (RBSC) derived from November 2011 U.S. Environmental Protection Agency
regional screening levels for a residential land-use scenario. These screening levels were used as
points of comparison in this SCR addendum. In addition, the analytical results for the TAL
metals in the 2011 soil samples were compared to soil background screening concentrations
(BSC).
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Significant conclusions from the surface and subsurface soil analytical results are as follows:

e No nitroaromatics or polychlorinated biphenyls were detected in the surface or
subsurface soil samples.

e No SVOCs were detected in subsurface soil samples.

e Five SVOCs were detected above RBSC levels in two surface soil borings (CY 3-
SBO01 and CY3-SB02), and one was above the RBSC in boring CY3-SB03.

e No TAL metals exceeded both the RBSC and BSC values in surface and subsurface
soil samples.

« Total organic carbon was measured in the surface soil at a concentration of 0.66
milligrams per kilogram.

Significant conclusions from the groundwater analytical results are as follows:

e No VOCs or nitroaromatics were detected above RBSC levels in any of the samples.

e Arsenic, iron, and manganese exceeded both the BSCs and RBSCs in upgradient well
AP3-MWO0L1. These exceedances appear to be due to a localized change in
groundwater geochemistry, possibly from leaching of organic matter from the Coal
Yard No. 3 area.

Both the surface and subsurface soil at Coal Yard No. 3 appear to be unimpacted by the previous
storage of coal for operation of Powerhouse No. 3. Analytical evidence provides no indication of
increasing TAL metals concentrations (or decreasing concentrations) in subsurface soil as a
possible result of precipitation leaching through stored coal. Coal Yard No. 3 soil as well as the
RBSC and BSC exceedances by arsenic, iron, and manganese in the shallow groundwater at Ash Pit
No. 3 will be evaluated by a revised BHHRA. Concluding evaluations and recommendations along
with a summary of this investigation will be included in a remedial investigation report,
submitted under separate cover.
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1.0 Introduction

The U.S. Army is conducting studies of environmental impacts attributable to releases associated with
historical operations of a property previously owned by the U.S. Department of Defense, the former
Plum Brook Ordnance Works (PBOW) in Sandusky, Erie County, Ohio (Figure 1-1). PBOW is an
Army Defense Environmental Restoration Program (DERP) project under the Great Lakes and Rivers
Division Formerly Used Defense Sites program (FUDS). The Louisville District Office of the U.S.
Army Corps of Engineers (USACE) is the program management district for the Great Lakes and
Rivers Division Formerly Used Defense Sites program. Management support for PBOW is provided
by the USACE Huntington District Office and technical oversight is provided by the USACE
Nashville District Office. This 9,000-acre facility was used for the manufacture of explosives
during World War I1. The site is currently controlled and maintained by the National Aeronautics
and Space Administration (NASA) and is operated as the Plum Brook Station (PBS) of the John
H. Glenn Research Center at Lewis Field.

Fieldwork and reporting for Ash Pit No. 3 Coal Yard (Coal Yard No. 3) was performed under
Delivery Order DXO02 for the USACE Louisville Architecture/Engineering Environmental
Services Indefinite Delivery/Indefinite Quantity, Contract Number W912DR-08-D-0013.
Fieldwork and reporting for Ash Pit No. 3 groundwater was performed under Delivery Order
DX02 for the USACE Louisville Architecture/Engineering Environmental Services Indefinite
Delivery/Indefinite Quantity, Contract Number W912DR-05-D-0026 (monitoring well
installation and one round of groundwater sampling) and Delivery Order DX02 for the USACE
Louisville Architecture/Engineering Environmental Services Indefinite Delivery/Indefinite
Quantity, Contract Number W912DR-08-D-0013 (one round of groundwater sampling).

The field activities completed by Shaw Environmental & Infrastructure, Inc. (Shaw), a CB&l
company, for investigation of Coal Yard No. 3 and Ash Pit No. 3 were conducted pursuant to the
following documents:

o Site-Wide Accident Prevention Plan/Site-Wide Health and Safety Plan Appendix
(SWSHP) (Shaw, 2008a)

o Site-Wide Sampling and Analysis Plan (SWSAP) (Shaw, 2008b)

o Site-Wide Quality Assurance Project Plan (QAPP) (Shaw, 2008c).
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Site-Specific Sampling and Analysis Plan, Data Gap Investigation at Powerhouse Ash
Pit No. 3 (Shaw, 2011a).

Site-Specific Sampling and Analysis Plan, Investigation of Coal Yards in the Areas of
Ash Pit Nos. 1 & 3 and Powerhouse No. 2 Ash Pit, December 2011 (Shaw, 2011b).

1.1 Scope of Work and Project Objectives

The scope of this site characterization report (SCR) addendum (USACE, 2011) included
updating the existing quality control plan, addition of site-specific addenda to the SWSHP and
SWSAP, implementation of soil sampling, groundwater monitoring well installation and

sampling, surveying, analytical work, and investigation-derived waste (IDW) management and
disposal. Figure 1-2 identifies the locations of Ash Pit No. 3 and Coal Yard No. 3 in relation to
other areas of concern and site features.

The objectives of this investigation to address data gaps in soil and groundwater samples include
the following:

Conduct soil sampling and lithologic logging

Conduct groundwater monitoring well installation and associated groundwater
sampling

Conduct laboratory analysis of soil and groundwater samples
Manage and dispose of IDW
Submit an SCR addendum

Update the baseline human health risk assessment (BHHRA) and screening level
ecological risk assessment (SLERA)

Prepare and submit a geographic information system deliverable.

This document is one of two planned reports. The remaining report will be the remedial
investigation report that will summarize the findings of the following documents:

Ash Pit No. 1

— Coal Yard No. 1 SCR Addendum
— Ash Pit No. 1 SCR
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— Ash Pit No. 1 BHHRA

— AshPit No. 1 SLERA

e AshPit No. 3

Coal Yard No. 3 SCR Addendum for Soil and Ash Pit No. 3 for Groundwater
— Ash Pit No. 3 SCR

— Ash Pit No. 3 BHHRA

Ash Pit No. 3 SLERA

The remedial investigation report is planned to be issued in 2013.

1.2 Report Organization

Chapter 2.0 of this report describes PBOW and the Coal Yard No. 3 site, its physical setting,
geology, and hydrogeology features. Sampling strategy and field procedures are described in
Chapter 3.0. The analytical program and background comparison data are presented in Chapter
4.0. Chapter 5.0 describes specific-site information and historical and current analytical data.
Chapter 6.0 presents media conclusions. Recommendations are provided in Chapter 7.0.
References that were used in preparing the report are listed in Chapter 8.0.

Sample collection logs, soil boring logs, well development logs and photographs, and land
survey data are provided in Appendices A, B, C, and D respectively. An IDW manifest is
included in Appendix E. Appendices F through I contain analytical data pertinent to the soil
sampling event. Appendix J presents the chains of custody for laboratory analysis. Appendix K
presents monitoring reports for the active bald eagle nest near the Ash Pit 3 groundwater wells.

1.3 Facility Location and Description

The former PBOW site is currently utilized and maintained by NASA and is operated as the
PBS, a satellite office of the NASA John H. Glenn Research Center, located at Lewis Field in
Cleveland, Ohio. Most of the aerospace testing facilities built at the site in the 1960s are on
standby or inactive status. The site is located approximately 4 miles south of Sandusky, Ohio,
and 59 miles west of Cleveland. Although primarily in Perkins and Oxford Townships, the
eastern edge of the site extends into Huron and Milan Townships. PBOW is bounded on the
north by Bogart Road, on the south by Mason Road, on the west by Patten Tract Road, and on
the east by U.S Highway 250. The areas surrounding PBOW are mostly agricultural and
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residential (Figure 1-2). Public access is restricted at PBOW except during the annual deer
hunting season.

1.4 PBOW Site History

The PBOW site was built in early 1941 and manufactured 2,4,6-trinitrotoluene (TNT),
dinitrotoluene (DNT), and pentolite (PETN). Production of explosives began in December 1941
and continued until 1945. During operation, three areas (TNT Area A [TNTA], TNT Area B
[TNTB], and TNT Area C [TNTC]) manufactured TNT and DNT and one area manufactured
PETN. TNTA consisted of manufacturing lines 1 through 4, TNTB consisted of lines 5 through
7, and TNTC consisted of lines 8 through 12. TNTA is located on the northeast side of PBOW,
TNTB is located at the southern-central part, and TNTC is located at the southwestern side of
PBOW. The PETN manufacturing area is located in the north-central portion of PBOW and lies
within the boundaries of Ransom Road on the west, Pentolite Road on the south, and Patrol Road
on the north and east. The central portion of the former PETN manufacturing area was formerly
occupied by NASA’s inactive nuclear reactor, which was decommissioned in 2012 with all
aboveground structures demolished and removed from the site.

It is estimated that more than one billion pounds of explosives were manufactured during the
4-year operating period. After the plant was shut down, decontamination of TNT, acid, PETN,
and DNT processing lines began. Decontamination was considered complete during the last
quarter of 1945. The property was initially transferred to the Ordnance Department after it was
certified by the Army to be decontaminated in 1946. This transfer did not include the 2,800 acres
comprising the Plum Brook Depot area, also known as the magazine area. The War Assets
Administration accepted custody of the remaining acreage (approximately 3,230 acres) in 1946.
The Department of the Army reacquired the 3,230 acres in 1954 and performed cleanup efforts
during the 1950s through 1963.

Two property use agreements were entered into by the National Advisory Committee of
Aeronautics, the predecessor of NASA, and the Army in 1956 and 1958. On March 15, 1963,
accountability for and custody of the entire PBOW property (6,030 acres) was transferred to
NASA by the Department of the Army. NASA performed further decontamination during 1964.
The NASA decontamination process was accomplished in five steps (Dames and Moore, Inc.,
1997a):

1. Inspecting and removing contaminated surface soil above the drain tiles, flumes, etc.
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2. Spot checking of subsurface soil in the vicinity of drain tiles, flumes, etc., to
determine where the contaminated tiles and flumes were located. Where
contamination was found, the flumes, tiles, etc., were removed in sections.

3. Removal of some items previously decontaminated to Level 3X (XXX-military
decontamination level established primarily for worker safety that indicates
potentially contaminated material or previously contaminated material that has been
decontaminated to a zero residual contamination level) condition to a storage facility
and additional decontamination of the remainder of the items to a 5X (XXXXX -
level that indicates a decontaminated material with no detectable residual
contamination) condition in order to be sold (“X” indicates the Army’s specific
decontamination level).

4. Destruction of all buildings by fire followed by removal of all debris and concrete
foundations. All the materials, including the earth, in those areas were flashed and the
area was then rough graded.

5. Decontamination of all sump basins and removal of the concrete.

The decontamination process also included burning of nitroaromatic-filled flumes that were
excavated. As shown in the records review (Dames and Moore, Inc., 1997b), this was performed
on July 10, 1963, near the intersection of Fox Road and Snake Road and is suspected to have
also occurred at the Additional Burning Ground area.

On April 18, 1978, NASA declared approximately 2,152 acres of land as excess. This excess
acreage included former buffer areas that were not formerly used by the Army and were not
subject to decontamination efforts. The Perkins Township Board of Education acquired 46 acres
of the excess for use as a bus transportation center. The General Services Administration retains
the remaining acreage and currently has a use agreement with the Ohio National Guard for 604
acres of the land. NASA controls about 6,400 acres and is using the site to conduct space
research as a satellite operation of the John H. Glenn Research Center based in Cleveland, Ohio.
The details of these land transactions are listed in the site management plan (International
Consultants Incorporated, 1995) and can be found at NASA PBS.

1.5 Coal Yard No. 3 Site History

As noted in Section 1.4, PBOW was built in early 1941 and manufactured acid, 2,4,6-TNT,
DNT, and PETN until 1945. Three power stations, Powerhouse No. 1, Powerhouse No. 2, and
Powerhouse No. 3, were constructed and utilized to support the manufacturing processes. Each
power station consisted of a main powerhouse, a coal storage area (coal yard), and two
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aboveground fuel storage tanks. The fuel storage tanks were surrounded by a berm to contain any
potential spills or leaks. Each power house building consisted of a boiler house, compressor
room, electrical room, filter room, and locker room. Each building also contained two to four
large coal-burning boilers, a turboelectric generator, a feed water treatment system, and several
steam-driven or electric air compressors. The generated steam was used for space heating,
driving compressors, and generating electrical power. The coal yards were storage areas
providing coal to be used in the powerhouse’s boilers. The coal was brought into the yards via
train. Figure 1-2 shows the location of Coal Yard No. 3 on PBOW property.

Former Coal Yard No. 3 is located immediately to the south of Powerhouse No. 3. The historical
former coal yard is estimated to have had been approximately 200 feet wide by 210 feet in
length, covering approximately 1 acre. Figure 1-3 shows a historical photograph of the coal yard
along with the associated powerhouse and two aboveground fuel oil storage tanks. The majority
of the coal was removed from the site with only minor amounts of residual coal still present in
the shallow subsurface. The coal removal date is unknown. Most of the area is currently covered
with grass; however, approximately one-half of the western side of the former coal yard is
covered with gravel. Since acquisition of PBOW property by NASA in 1963, former
Powerhouse No. 3 has been used for different purposes. NASA has scheduled Powerhouse No. 3
for demolition in 2012 or 2013.

No environmental investigation of Coal Yard No. 3 has ever been conducted.

1.6 Ash Pit No. 3 Site History

Ash Pit No. 3 is located approximately 800 feet southwest of the intersection of Maintenance
Road and Ransom Road, is west of the former NASA K-Site Test Facility research building
(former Power House 3). The historical Ash Pit No. 3 was approximately 230 feet wide by 330
feet in length, covering approximately 1.7 acres. Operations at the K-Site Test Facility were
officially abandoned in 2007 and the site is scheduled for demolition. Abandoned railroad tracks
running in a north-south direction are located immediately east of Ash Pit No. 3. The pit is
surrounded by thick vegetation, with mature and smaller trees. Water was discharged from the
former pond by means of an east-west-trending drainage ditch that eventually discharges into
Pipe Creek (USACE, 2000). Figure 1-2 shows the location of Ash Pit No. 3 on PBOW property

A review of aerial photographs indicates a lack of open water at Ash Pit No. 3 in recent history.
NASA (2008) personnel stated that no water was present in Ash Pit No. 3 on July 22, 2008
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(NASA, 2008). This was also the case during a September 2008 site visit by USACE and Shaw
personnel, although a small ponded area was observed after a rain event during an October 2008
site visit. During the initial fieldwork conducted in May 2009 (spring), no surface water was
present. However, by the fall of 2009, Ash Pit No. 3 was inundated with surface water due to
heavy precipitation. Soil, surface water, and sediment were sampled in 2009 (Shaw, 2010). Due
to the presence of surface water, underground utilities, and sensitive ecological habitat (nesting
bald eagles), monitoring wells were not installed during the 2009 phase of the investigation.
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2.0 Physical Setting

As noted in Sections 1.5 and 1.6, Coal Yard No. 3 is located immediately adjacent to and south
of Powerhouse No. 3, and Ash Pit No. 3 is located immediately west of Powerhouse No. 3.
Figure 2-1 shows the specific site location and general site features with ground surface
topography. Descriptions and information regarding the local geography, topography, surface
drainage, regional and local geology and hydrogeology characteristics, and precipitation
influence effects on local water levels has been prepared and is included in the final Ash Pit No.
1 and Ash Pit No. 3 SCR (Shaw, 2010). This section describes the current site conditions for
Coal Yard No. 3 relative to this investigation.

The western half of the former coal yard is covered with crushed stone and had been used for
parking and NASA testing operations. The eastern half is a grassy area. During a site visit
performed on September 1, 2011, the former Coal Yard No. 3 was observed to be covered by an
old field that appeared to be mowed and maintained, but not on a routine schedule. The ground
surface is fairly level, with gentle downward grades to the west and east. Surface water runoff,
therefore, drains gently from Former Coal Yard No. 3 both to the west into Ash Pit No. 3 and to
the east into a drainage ditch that runs parallel to Ransom Road (Figure 2-1).
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3.0 Field Activities

3.1 Introduction

Field activities at Coal Yard No. 3 and Ash Pit No. 3 were performed in accordance with the
updated and revised SWSAP (Shaw, 2008b) and site-specific work plans (Shaw, 2011a,b), as
noted in Chapter 1.0. Activities included hand auger operation with soil sampling, soil borehole
logging, documentation of fieldwork activities (sample collection logs, field activity daily logs,
etc.), groundwater monitoring well installation, surveying, and disposal of IDW.

Prior to any intrusive work, a NASA-authorized dig permit was obtained for Coal Yard No. 3.
The dig permit process included review of utility maps for any underground utilities, including
storm water, sewer, electrical, natural gas, telephone, cable, or fiber optic lines in the area.

3.2 Soil Sampling

Prior to soil sampling, a pick-axe was used to dig at selected locations throughout the former
coal yard area to determine the presence/absence and thickness of the coal layer throughout the
site. This information was used to optimize placement for the soil borings and to verify the
extent of the former coal yard. Based on visual observations from this activity, soil boring
locations were chosen based on the interpreted extent of the former coal yard. Four soil borings
(CY3-SB01, CY3-SB02, CY3-SB03, and CY3-SB04) were drilled at Coal Yard No. 3 using
either a 2-inch or 3-inch stainless-steel hand auger. Soil was collected from a planned sample
interval, transferred to a new, resealable storage bag, thoroughly homogenized, and sample
bottles filled. All hand drilling activities were conducted by Shaw personnel on December 19,
2011. Figure 2-1 shows the location of the soil boring.

Three soil samples were collected from each soil boring from approximate depths of 0 to 1, 3 to
5, and 8 to 10 feet below ground surface (bgs) and analyzed for nitroaromatics, semivolatile
organic compounds (SVOC), and target analyte list (TAL) metals. Also, the 0 to 1- and 3 to 5-
foot soil samples were analyzed for polychlorinated biphenyls (PCB). One surface soil sample
(0.2- to 1.2-foot interval from boring CY3-SB01) was analyzed for total organic carbon (TOC).
Table 3-1 presents a summary of soil samples collected, and soil sample collection logs are
included in Appendix A. Continuous lithologic logs were recorded for all soil borings during the
drilling. Hazardous, toxic, and radiological waste drilling logs for each borehole are included in
Appendix B.
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Each borehole was abandoned after all soil sampling activities at Coal Yard No. 3 were
complete. Bentonite granules were used to fill the 10-foot-deep borehole and brought to a depth

of approximately 3 feet bgs. Remaining borehole soil from initial hand auger operations was
placed into the borehole portion and brought to ground surface.

3.3 Monitoring Well Installation

Temporary groundwater piezometers planned for the 2009 Ash Pit No. 3 investigation could not
be installed due to potential damage to sensitive ecological habitat associated with nearby
nesting bald eagles. In addition, although two locations for piezometers were identified that
would not have appreciably damaged any habitat, the presence of underground fiber optic lines
and water lines prevented their completion in these areas. Because the locations for new
monitoring wells is based on the groundwater flow direction determined from the temporary
piezometers, monitoring well locations could not adequately be determined. However, after
completion of the groundwater investigation for Waste Water Treatment Plant No. 3, located
immediately north of Ash Pit No. 3, the generalized groundwater flow direction in this area was
determined (Shaw, 2012). The general flow direction in the Waste Water Treatment Plant No. 3
area was to the northwest during the May 2009 wet season, and southeast during the November
2009 dry season measurements. This reversal of flow direction is interpreted to be the result of
the influence of groundwater discharge to surface ditches. During August 2011, Shaw installed
three overburden/shale monitoring wells (AP3-MWO01, AP3-MW02, and AP3-MW03). The well
installation coincided with the time period that would have the least impact on the bald eagles
(i.e., August through December) because they are not actively nesting.

A total of three 2-inch overburden monitoring wells were installed as part of the remedial
investigation at Ash Pit No. 3 (AP3-MW01, AP3-MW02, and AP3-MWO03). Monitoring wells
were installed in upgradient, downgradient, and suspected source area locations based on the
interpreted groundwater flow directions observed at Waste Water Treatment Plant No. 3, which
is located immediately north of Ash Pit No. 3.

Monitoring wells were installed in accordance with guidelines specified in USACE

Engineering Manual EM-1110-1-4000 (USACE, 1998) and following the procedures in the
SWSAP (Shaw, 2008b). All monitoring wells were completed as described below.

Monitoring well installation was conducted August 16 and 17, 2011 by M&W Dirilling, LLC of
Knoxville, Tennessee. Prior to drilling, dig permits for direct-push drilling, already in place with
NASA, were reviewed to ensure no underground utilities would be encountered during drilling at
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monitoring-well borehole locations. In addition, the first 5 feet at each borehole location were
manually dug with a 4-inch outside diameter (OD), decontaminated, stainless-steel posthole
digger to confirm no utilities were overlooked or not identified by NASA utility location

diagrams.

Following posthole digging to 5 feet, soil boreholes were advanced by a Geoprobe 7730DT drill
rig using 8.5-inch OD (4.25-inch inside diameter) hollow-stem augers to the depth of auger
refusal. Soil samples were continuously collected from the ground surface to terminating depth
using a 2.25-inch OD core barrel with acetate liner. Soil core samples were visually examined by
a Shaw field geologist and documented on hazardous, toxic, and radiological waste drilling logs.
Overburden/shale monitoring well construction logs are included in Appendix B. Well
completion in each borehole was accomplished using 2-inch diameter polyvinyl chloride
Schedule 40 riser pipe and a 10-foot Schedule 40, polyvinyl chloride section of 0.010-inch
factory slotted screen. No soil samples were submitted to an analytical laboratory, but each
sample was screened by a Sirius air quality meter to measure any organic vapors. Monitoring
well details are shown in Table 3-2. Construction logs of the monitoring well associated with the
appropriate borehole are also included in Appendix B.

3.4 Monitoring Well Development

All newly constructed monitoring wells were developed no sooner than 48 hours and no later
than 7 days after completion of well construction. A Waterra pump connected with a 1-inch
check valve and Y2-inch inside diameter high-density polyethelyene tubing was used to perform
well development. The Waterra pump is an inertial pump that requires a 6- to 8-inch surging
action for water removal. During development, the check valve and associated tubing were
repositioned vertically throughout the screened interval to fully develop the entire well screen.
Periodically, development was further enhanced by removing the tubing from the pump and
conducting a more aggressive, manual, 1-to-2-foot length surging action. A well development
log was completed for each well to document well development progress, field parameters, and
other pertinent information. Photographs of development water and well development logs are
included in Appendix C.

3.5 Groundwater Sampling

The initial groundwater sampling event using low flow sampling methods was completed at Ash
Pit No. 3 in December 2011. As previously noted, the August through December time period has
minimal impact to the eagles because this is outside of the nesting period. A special protocol was
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established to minimize disturbance to this nesting pair and their young during the May 2012
sample collection period. The protocol included the use of Snap Samplers™ to collect
groundwater samples as well as a wildlife ecologist onsite observing the eagles’ behavior during
sampling. A Snap Sampler is a passive, no-purge groundwater sampling system which seals
groundwater samples in situ upon collection. This system provides representative groundwater
samples from within a well and allows the rapid collection of the sample using minimal site
personnel thereby minimizing disturbance to the nesting eagles nearby. Two phases are
necessary for groundwater sampling using Snap Samplers: device insertion and
removal/collection of the groundwater sample. Based on conversations with the manufacturer,
the proper deployment time (i.e., the time between insertion and removal) may vary from a few
days to several months, with a minimum recommended deployment time of 3 days. The actual
deployment time in this study was approximately one month.

3.5.1 Low-Flow Groundwater Sampling

One low-flow groundwater sampling event was completed at Ash Pit No. 3 in December 2011.
Groundwater from the monitoring wells was low-flow sampled using a bladder pump.
Groundwater samples were analyzed for nitroaromatics, metals (filtered and unfiltered), volatile
organic compounds (VOC), SVOCs, and water quality parameters (alkalinity, chloride, cyanide,
hardness, nitrate/nitrite, sulfate, total dissolved solids, total suspended solids, turbidity, ferrous
iron, and oxidation-reduction potential).

To assess the potential breathing air quality at a well prior to purging activities, the lid to the well
was removed upon arrival and vapors within the casing were immediately measured using a
Sirius air quality meter that measures organic vapors, lower explosive limit, carbon dioxide,
oxygen, and hydrogen sulfide content. Once well purging activities commenced, breathing air
concentrations were continuously measured and compared with the health and safety
requirements (Shaw, 2008a). Hydrogen sulfide readings did not pose a problem at Ash Pit No. 3
during either groundwater sampling event.

Samples collected for total dissolved metals analysis were filtered in the field through a 0.45-
micron, high-capacity filter attached to the discharge line of the bladder pump. All groundwater
that was removed from the wells during purging activities was containerized and properly
disposed of following the IDW management procedures specified in the Shaw SWSAP (Shaw,
2008b) and work plan (Shaw 2009). Details of disposal activities are presented in Section 3.8.
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Table 3-1 shows a list of the primary groundwater samples collected. Final field measurements
were recorded immediately before the water quality meter flow-through cell was disconnected
which was immediately prior to collection of the groundwater sample (Table 3-3). Monitoring
well locations are shown on Figure 2-1. Appendix A contains groundwater sample collection
logs.

3.5.2 Snap Sampler Groundwater Sampling

During April 2012, a sampling team inserted Snap Samplers into each of the three Ash Pit No. 3
groundwater monitoring wells in order to complete sampling activities without disturbing the
bald eagles nesting near the site. A Snap Sampler™ was also deployed at an Ash Pit No. 1 well,
AP1-MWO0L1, to use as a comparison test case. Prior to retrieving the Snap Samplers at Ash Pit
No. 3, the Ash Pit No. 1 sampler was retrieved in order to familiarize the sampling team with
how to operate the sampler closing mechanism, retrieve the sampler from the borehole, and
process the samples in such a way as would minimize disturbance to the eagles at Ash Pit No. 3.
A traditional low-flow sample was also collected prior to removing the Snap Sampler at AP1-
MWO0L1 to compare to the data obtained from the Snap Sampler. The samples from AP1-MWO01
were analyzed for metals only because no other analytes had been detected in that well during
previous sampling. The Snap Samplers were removed during the last week of May 2012 and
their contents analyzed following the usual analytical protocols. The major drawbacks to the
Snap Samplers are the limited sample volume that can be obtained, particularly from smaller-
diameter (2-inch) wells, and the fact that field data (pH, oxidation-reduction potential, turbidity,
etc.) cannot be obtained since this is a no-purge procedure. Because of low volumes, the full
suite of analyses could not be performed on the Ash Pit No. 3 groundwater samples. Based on
the analytical results from samples collected in December 2011 by standard low-flow sampling,
the samples collected in May 2012 were analyzed for VOCs, metals, and nitroaromatics. Note
that some of the analyses that were performed had elevated detection limits (nitroaromatics only
due to limited sample volume), but that the elevated detection limits are still sufficiently low to
achieve the data quality objectives (DQO) set for the site.

Monitoring of the bald eagles’ nest during Snap Sampler deployment and retrieval at Ash Pit No.

3 was conducted by a wildlife ecologist to document eagle behavior and response. The detailed
reports for the eagle monitoring activity are presented in Appendix K.
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3.6 Decontamination Procedures

Decontamination of the hand auger and other sampling equipment was performed in accordance
with Section 5.0 of the SWSAP (Shaw, 2008b). Sampling equipment was decontaminated by
rinsing in sequence with phosphate-free soapy water, tap water, nitric acid, methanol, hexane,
and deionized water. Equipment was then air dried, if possible, before use. The bucket augers
were decontaminated prior to each boring. The low flow groundwater sampling and Snap
Samplers used dedicated equipment and no decontamination was needed.

3.7 Land Survey

In early November 2011, an Ohio-registered professional land surveyor surveyed the soil and
monitoring well boring locations (including proposed boring locations). Horizontal coordinates
were surveyed to the closest 0.1 foot and referenced to the Ohio State Plane Coordinate System.
The land surface elevation was surveyed to the nearest 0.01 foot and referenced to the 1929
National Geodetic Vertical Datum. Land survey data reports are included in Appendix D.

3.8 Investigation-Derived Waste Management

IDW generated during investigation activities included soil, groundwater, decontamination
water, and personal protective equipment. All IDW was managed and handled in accordance
with procedures described in the SWSAP (Shaw, 2008b).

All decontamination fluids generated during field activities, except the nitric acid, methanol, and
hexane rinse, were stored in a labeled 55-gallon drum. The nitric acid, methanol, and hexane
rinse fluids were collected in a stainless-steel pan and evaporated. Drummed decontamination
fluid was sampled to determine if it should be classified as a hazardous or nonhazardous material
as well as soil generated during installation of the shallow monitoring well at Ash Pit No. 3. Soil
generated during hand auger operations was placed back into the borehole. Personal protective
equipment (Tyvek® suits, latex gloves, etc.) and general refuse were double bagged and disposed
in an on-site, Shaw-contracted industrial dumpster.

On October 18, 2011, after soil cuttings and groundwater were determined nonhazardous, these
materials were transported to a registered disposal facility (Environmental Quality Company) in
Detroit, Michigan, for disposal Following analytical determination that the waste water was
nonhazardous, on January 26, 2012 and June 25, 2012, the IDW water was transported by Triad
Transport, Inc. to the Environmental Quality Company in Detroit, Michigan, for disposal. The
waste manifests for disposal of are shown in Appendix E.
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4.0 Analytical Program

The following sections present the analytical program used in this investigation. This review
includes the laboratories used for all samples, the analytical methods used, data quality
evaluation, and blank analysis. In addition, a description and derivation of risk-based screening
concentrations (RBSC) is presented in Section 4.2.1. The derivation and use of background
screening concentrations (BSC) and the analytical results are presented in Section 4.2.2.

4.1 Analytical Program and Methodologies

4.1.1 Sample Analysis and Data Validation

Primary and quality control (QC) project samples collected in December 2011 were analyzed by
Accutest Laboratories of Orlando, Florida (QC samples are also referred to as field duplicate
samples). Quality assurance (QA) samples were analyzed by Test America, Inc. of North
Canton, Ohio (QA samples are also referred to as field split samples). Analysis for nitroaromatic
field split samples was performed by Test America of Sacramento, California. Shaw performed
the data validation. The validation summaries are provided in Appendix F. The analytical results
are summarized in Appendix G. Tables of detected hits data are included in Appendix H. A data
quality evaluation is included in Appendix 1.

All data analyzed were reviewed for accuracy and completeness. One hundred percent of the
data analyzed were subjected to data validation following the guidelines in the U.S.
Environmental Protection Agency (EPA) Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review (EPA, 2008) and EPA Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, 2004),
the QAPP (Shaw, 2008c), and specific analytical method requirements. Data were evaluated
against specific criteria to verify the achievement of precision, accuracy, representativeness,
completeness, and comparability goals established to meet the project DQOs. The criteria for
blank evaluation were based on those detailed in Region 3 Modifications to National Functional
Guidelines for Evaluating Organic Analyses (EPA, 1994) and Region 3 Modifications to the
Laboratory Data Validation Functional Guidelines for Evaluating Inorganic Analyses (EPA,
1993).
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4.1.2 Analytical Methods
Chemical analyses for the investigation were performed in accordance with guidelines detailed in
EPA’s Test Methods for Evaluating Solid Waste (SW-846), Physical/Chemical Methods (EPA,
1986) and subsequent revisions. The soil samples and associated QA/QC samples were analyzed
for PCBs, SVOCs, nitroaromatics, and TAL metals. Groundwater samples and associated
QA/QC samples were analyzed for VOCs, SVOCs, nitroaromatics, metals (filtered and unfiltered

samples), and water quality parameters. Methods used for analysis are summarized in Table 4-1.

4.1.3 Data Quality Evaluation

The reliability of the sampling and analytical procedures used during the investigation was
demonstrated by implementing the project-specific QA procedures specified in the SWSAP
(Shaw, 2008b) and in the QAPP (Shaw, 2008c) and its site-specific attachments. Successful
execution of these procedures provides strong supporting evidence that the data are
representative of the areas under investigation.

The DQOs for this project were to produce scientifically valid data of known accuracy and
precision that were complete with respect to identified critical samples, comparable with similar
data types, and representative of the media sampled so as to be useful for the cited purposes.
Evaluation of the data using the DQOs and the data validation process resulted in the
determination that the data set is valid and of sufficient quality to meet the objectives of the
investigation.

A complete evaluation of the analytical results is given in the data quality evaluation in
Appendix I.

4.1.4 Blank Evaluation

The purpose of blank analysis is to detect contamination resulting from laboratory and field
activities. For this site, field blanks were not required. Only laboratory method blanks were
analyzed. Blank evaluation involves qualification of data based on the results of the laboratory
method blanks. The criteria for blank evaluation are as follows:

o If a parameter is found in a blank but not detected in the sample, no action is taken.

o For organics, if the sample result is less than 5 times (most analytes) or 10 times
(common laboratory contaminants) that of the blank result, the sample result is
qualified “B.”
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o For TAL metals, if the sample result is greater than the instrument detection limit but
less than 5 times the blank result, the sample result is qualified "B."

o If the sample result is greater than 5 times (most analytes) or 10 times (common
laboratory contaminants) the blank result, no action is taken.

In instances where more than one blank is associated with a given sample, qualification is based
upon a comparison with the associated blank having the highest concentration of a contaminant.
Blank results are not subtracted from sample concentrations. Note that data with “B” validation
qualifiers are included in the Chapter 5.0 tables, but the associated concentrations are not
included in the tables’” “maximum detected concentration” column because “B”-qualified data
are not regarded as detected and are not used in PBOW risk assessments.

4.2 Comparison to Screening Criteria

The analytical result tables presented in Chapter 5.0 include comparisons to RBSCs and BSCs as
points of reference only. Concentrations of analytes that exceed the RBSCs are highlighted in the
tables. RBSCs do not imply a regulatory limit or mandated cleanup level, nor is the identification
of an exceedance intended to indicate an unacceptable human health risk or a need for remedial
action. Formal evaluation of human health risks will be performed in the baseline human health
risk assessment (BHHRA). Concentrations in individual samples that exceed the respective
BSCs are presented in bold print in the Chapter 5.0 result table.

4.2.1 Risk-Based Screening Concentrations

The RBSCs are derived from April 2012 regional screening levels (EPA, 2012) using the
methodology described in the Ash Pit No. 3 BHHRA work plan (Shaw, 2012). Soil and
groundwater monitoring well samples were collected. Because the area surrounding PBOW is
agricultural and residential and because other PBOW sites have been remediated based on
unrestricted land use, risk-based screening has been performed based on residential exposure.
This assumption is appropriate because the area surrounding the former PBOW facility is rural
and residential, and if and when the property is accessed, the land will likely become residential.
The groundwater RBSCs are based on a generalized residential drinking water scenario, assumed
to be the most restrictive use of groundwater, and correspond to a one-in-a-million (1E-6)
incremental lifetime cancer risk or a noncancer hazard quotient of 0.1, whichever results in a
lower concentration (Shaw, 2012). The soil RBSCs are based on a long-term residential land-use
scenario that assumes use by a young child for noncancer effects and use by the combined young
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child and adult life stages for carcinogenic effects. Together, these capture a plausible case for
future land use. The soil RBSCs are based on an incremental lifetime cancer risk of 1E-6 and a
hazard quotient of 0.1. As stated in Section 4.2, laboratory analytical results are compared to
RBSCs only as a point of reference. Further details on the RBSCs and their derivation are
provided in the BHHRA work plan.

4.2.2 Background Screening Concentrations

BSCs have been derived for metal analytes and benzene, toluene, ethylbenzene, and xylene in
groundwater (Shaw, 2005) and for metals in soils (IT, 1998). Table 4-2 presents a complete list
for metals in soil, while Table 4-3 presents a complete list for metals in groundwater. The BSCs
were derived from concentrations of these analytes found in PBOW background groundwater
monitoring wells and soil data sets. The background soil samples were collected from near the
property boundary, away from any potential source areas, and the background groundwater wells
were installed in off-site areas upgradient of PBOW sources. Each BSC is the calculated 95th
percent upper tolerance limit or the maximum detected concentration of the background data set,
whichever value is lower, for each relevant analyte (IT, 1998; Shaw, 2005). The background
monitoring well samples were collected using low-flow methodology and were not filtered. It is
noted that the method agreed upon for the development of BSCs by the Ohio Environmental
Protection Agency (OEPA) and USACE, as recorded in the September 11, 2002 PBOW team
meeting minutes, differs from that shown in current OEPA (2009) guidance. This PBOW team
agreement, which has been used for all PBOW risk assessments to date, takes precedence over
the subsequent OEPA (2009) guidance. This protocol ensures that all PBOW sites will be
evaluated for background in a consistent manner.
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5.0 Investigation Results

Three overburden/shale monitoring wells were installed on August 16 and 17, 2011, with
groundwater samples collected from December 16 through 20, 2011, and on May 30, 2012. As
previously noted, the December groundwater samples were collected using standard low-flow
purging methods and the May 2012 groundwater samples were collected using Snap Samplers.
On December 19, 2011, four soil borings (CY3-SB01, CY3-SB02, CY3-SB03, and CY3-SB04)
were completed within Coal Yard No. 3. Soil samples were collected from 1-foot intervals
between 0 to 2.5, 3 to 5, and 8 to 10 feet bgs, for a total of three soils samples from each soil
boring.

5.1 Coal Yard No. 3
The following sections describe the findings from the Coal Yard No. 3 investigation.

5.1.1 Coal Yard No. 3 Site-Specific Soils

As noted in the Ash Pit No. 1 and Ash Pit No. 3 SCR site-specific soil section (Shaw, 2010), fill
sand was used at the close of PBOW and following remediation tasks to cover concrete
foundations and demolition scars and to promote a natural landscape appearance. A soil that is
interpreted to be possible fill or disturbed soil was encountered in soil borings CY3-SB01 and
CY3-SB02. The surface soil is composed of dark brown and gray silt, coal, and sand overlying a
silt, sand, and gravel mixture to depths of 1.2 feet bgs (CY3-SB01) and 1.5 feet bgs (CY3-
SB02). The apparent fill or disturbed surface soil at these two locations is suspected to be a result
of grading and mixing of the coal and surface soil. In CY3-SB03, no coal was encountered and
the surface soil consists of silt with sand and clay. In boring CY3-SB04, the surface soil was
dark grayish-brown silt with clay. Figure 2-1 shows a Coal Yard No. 3 site map with soil boring
locations.

Below the possible fill and coal material at locations CY3-SB01 and CY3-SB02 and below
surface soil in borings CY3-SB03 and CY3-SB04, native material consisted of glacial till, glacial
outwash, or possibly a glacial lacustrine (lake) deposit. In general, the soil borings encountered
silt with varying amounts of clay and/or sand that was medium-stiff in consistency with varying
brownish hues to boring termination. In CY3-SB04, grayish-brown clay was encountered at a
depth of 9 feet bgs. Groundwater was encountered at Coal Yard No. 3 at an average depth of 3
feet, as noted in the December 2011 borings.
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The upgradient monitoring well for Ash Pit No. 3 (AP3-MW01) was completed in the western
portion of Coal Yard No. 3. The subsurface soils are similar to that of boring CY3-SB04, with
very dark brown to grayish-brown silt observed in the upper 16 feet of the boring. Below this
depth, the soil consisted of dark gray clay.

5.1.2 Coal Yard No. 3 Soil Analytical Results

A total of 14 soil samples were collected from the four borings. Surface soil samples were
collected at depths of 0.2 to 1.2 feet bgs (CY3-SB01), 1.5 to 2.5 feet bgs (CY3-SB02), and 0 to 1
foot bgs (CY3-SB03 and CY3-SB04). Ten subsurface soil samples (which include one QC and
one QA sample) were collected from depth intervals of 3 to 5 and 8 to 10 feet. Soil samples were
analyzed for nitroaromatics, SVOCs, and TAL metals. Also, the surface and 3- to 5-foot sample
intervals were analyzed for PCBs, and one surface soil sample (0.2- to 1.2-foot interval from
boring CY3-SB01) was analyzed for TOC. Table 5-1 summarizes the soil concentrations above
RBSCs and/or BSCs. Figure 5-1 shows soil sample locations along with corresponding analytical
results above RBSCs and/or BSCs.

5.1.2.1 Coal Yard No. 3 Surface Soil Samples

No nitroaromatics or PCBs were detected in any of the surface soil samples at Coal Yard No. 3.
Fourteen SVOCs were detected in the four surface soil samples, and five SVOCs
(benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, dibenz[a,h]anthracene, and
indeno[1,2,3-cd]pyrene) were above the respective RBSC screening levels. Detected
concentrations of each of these five SVOCs exceeded the RBSCs in borings CY3-SB01 and
CY3-SB02, while boring CY3-SB03 exhibited only benzo(a)pyrene above the RBSC. No
SVOCs were detected in soil boring CY3-SB04.

No TAL metal analytical concentrations exceeded both the RBSC and BSC limits in surface soil
samples at Coal Yard No. 3. TOC was measured in boring CY3-SB01 at a concentration of 0.66
milligrams per kilogram (mg/kg).

5.1.2.2 Coal Yard No. 3 Subsurface Soil Samples

No nitroaromatics, PCBs, or SVOCs were detected in the subsurface (3 to 5 and 8 to 10 feet) soil
samples at Coal Yard No. 3.
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No TAL metal analytical concentrations exceeded both the RBSC and BSC limits in the
subsurface soil samples at Coal Yard No. 3.

5.2 Ash Pit No. 3 Groundwater
The following sections present the findings from the Ash Pit No. 3 groundwater investigation.

5.2.1 Ash Pit No. 3 Site-Specific Soils

The subsurface soils encountered in wells AP3-MW02 and AP3-MWO03 are similar to those of
Ash Pit No. 3 well AP3-MWO0L1, previously described in Section 5.1.1, and Coal Yard No. 3
boring CY3-SB04. Surface soils in the upper 16 feet were observed to be very dark brown to
grayish-brown silt. Below this depth, the soil consisted of dark gray clay.

5.2.2 Ash Pit No. 3 Site-Specific Hydrogeology

During August 2011 (dry season) groundwater monitoring well installation, overburden
groundwater at Ash Pit No. 3 was encountered in all three of the well borings at depths ranging
from 6.2 feet bgs (AP3-MWO02 and -MW03) to 7.5 feet bgs (AP3-MWO01). Overburden
groundwater flow in the general vicinity of Ash Pit No. 3 varies. As can be seen on Figure 5-2,
generated in October 2011, groundwater flow is generally to the northwest during periods of low
recharge and lower groundwater elevations. However, when groundwater elevations reach an
elevation of approximately 634 feet above mean sea level below the central portion of the ash
pit, groundwater begins to discharge into the ash pit, which in turn is drained by a small ditch
exiting the west side of ash pit. This groundwater discharge results in a localized reversal of
groundwater flow to the southeast in AP3-MWO03 (Figure 5-3).

5.2.3 Ash Pit No. 3 Groundwater Analytical Results

A total of eight groundwater samples (which includes one QC and one QA sample) were
collected from the three overburden monitoring wells (Table 5-2). During the December 2011
sampling, which used low-flow purging and sampling, the samples were analyzed for VOCs,
SVOCs, nitroaromatics, metals (filtered and unfiltered), and water quality parameters. During the
May 2012 sampling, which used Snap Samplers, the samples were analyzed for VOCs,
nitroaromatics, and filtered metals only.

No detections of VOCs or nitroaromatics exceeded RBSCs. Bis(2-ethylhexyl)phthalate, reported
in only one sample at a concentration of 0.8 microgram per liter, is the only SVOC reported,;
however, this analytical result was qualified “B” during validation, and is regarded as a
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laboratory artifact. Elevated concentrations of arsenic, iron, and manganese were detected in
upgradient well AP3-MWO01, although only manganese was detected above the RBSC in the
results from both sampling events. Note that arsenic was not detected in the December 2011
groundwater samples. The concentrations of manganese were similar in both the filtered and
unfiltered samples collected in December 2011, indicating manganese is present in groundwater
in the dissolved phase and its presence cannot be attributable to suspended sediment. A filtered
sample could not be collected from this well in May 2012 due to limited sample volume
available from the Snap Sampler; however, the groundwater was visually clear. Also note that
concentrations of manganese were similar in the December 2011 and May 2012 samples.

Review of the water quality data collected during the December 2011 sampling event suggests
that the elevated concentrations of arsenic, iron, and manganese are due to a localized impact to
the geochemistry of the overburden groundwater in the vicinity of AP3-MWO01. The water
quality data collected during sampling indicates the groundwater pH to be near neutral in all of
the Ash Pit No. 3 wells. However, in AP3-MWO0L1, the dissolved oxygen is approximately 1
milligram per liter. The other two wells at the site had dissolved oxygen concentrations greater
than 5 milligrams per liter. This suggests that the Coal Yard No. 3 may have impacted
groundwater potentially from the leaching of coal-related organics to the groundwater. A similar
situation was observed in the Ash Pit No. 1 area, with dissolved oxygen being depressed
immediately downgradient of Coal Yard No. 1.

5.2.4 Low-Flow versus Snap Sample Groundwater Sample Comparison

As noted in Section 3.5.2, groundwater samples were collected from three overburden/shale
monitoring wells in Ash Pit No. 3 in December 2011 using low-flow groundwater sample
collection methods. To prevent any disturbance to the nearby nesting eagles, groundwater
samples were collected from the Ash Pit No. 3 wells using a Snap Sampler in May 2012. To
determine if analytical results between the two groundwater sample collection methods could be
biased based upon the method of collection, a Snap Sampler was also placed in overburden/shale
monitoring well AP1-MWO0L1. Before retrieval of the Snap Sampler from AP1-MWO01, a
groundwater sample was collected from the well using the low-flow sampling methodology.
Groundwater samples from both methods of collection were analyzed for metals only. Table 5-3
presents analytical results of both sampling methods.

For an analytical comparison between the two groundwater sample results, a relative percent
difference (RPD) of 30 percent was used. Between both sampling methods, a total of 14 total
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recoverable metals were detected, 14 from low-flow sampling and 13 from the Snap Sampler. In
most cases, analytical detections of metals using the low-flow sample collection method tended
to be at a slightly higher concentration than the analytical metal detections of the Snap Sampler.
When removing B qualified data (detected analytical data below the reporting limit), a total of
five metal compounds (iron, magnesium, manganese, sodium, and calcium) are in common
between the sampling methods. Reviewing the RPD of the five compounds, values greater than
30 percent may indicate some type of laboratory, field, validation, or other unknown error.
Manganese was the only metal to show an RPD greater than 30 percent (calculated at a value of
62 percent). The analytical result of manganese from low-flow sampling was detected at a
concentration of 16,100 ppb and at a concentration of 8,480 ppb by the Snap Sampler. Low-flow
filtered and unfiltered analytical results were reviewed and manganese was detected in both
samples indicating that it is present within the groundwater. The difference between the low-flow
groundwater sample and Snap Sample groundwater result cannot be ascertained with absolute
certainty from the available data; however it could be the result of the more limited vertical
interval within the screened interval of the monitoring well sampled by low flow sampling. With
a peristaltic pump, the “pump intake” is essentially the end of the submerged tubing and the
vertical influence within the well screen from pumping at very low rates would be expected to be
minimized. The Snap Sampler however, is a series of bottles submerged over a vertical interval
of a larger length (approximately 4 feet in the case of AP1-MWO01). Because of this greater
vertical length, the groundwater sample represents more of a composite sample vertically in the
monitoring well. In relatively homogenous settings, the difference in water quality vertically
through the well screen may be minimal in a monitoring well. However, in stratified or highly
variable geologic settings (such as the glacial sediments at PBOW), some variation may exist in
water quality between individual stratified layers that could account for the differences seen in
manganese concentrations.

With the exception of the manganese concentrations in well AP1-MWO01, the analytical results
from the Snap Sampler and the sample collected using the low-flow technology provided very
similar results. Groundwater analytical results collected by using the Snap Sampler should be
considered equal in confidence to that of the low-flow sample collection method.
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6.0 Summary and Conclusions

6.1 Coal Yard No. 3

To determine possible contamination to soil caused by the storage of coal, four soil borings
(CY3-SB01, CY3-SB02, CY3-SB03, and CY3-SB04) were completed within Coal Yard No. 3.
To evaluate potential impacts of the Ash Pit No. 3 on groundwater, three overburden wells were
installed and sampled.

Field activities at Coal Yard No. 3 were conducted in December 2011 and included hand auger
operation, soil sample collection, lithologic logging, paperwork completion, and surveying.
Disposal of IDW occurred in January 2012. A total of four surface and 10 subsurface soil
(includes one QA and one QC sample) samples were collected. Surface soil samples were
collected from depths of 0 to 1, 0.2 to 1.2, and 1.5 to 2.5 feet bgs (below an existing coal layer if
present) and subsurface soil samples were collected from depths of 3 to 5 and 8 to 10 feet bgs.
Soil samples were analyzed for nitroaromatics, SVOCs, and TAL metals. In addition, both the
surface soil and 3- to 5-foot samples were analyzed for PCBs and one surface soil sample was
analyzed for TOC. Analytical results obtained from each soil sample were screened against
RBSC and BSC values. RBSC values do not infer a regulatory limit or mandated cleanup level,
nor does an exceedance necessarily represent an unacceptable human health risk. They are used
in this report only as points of reference.

Major findings from Coal Yard No. 3 soil sample results are summarized as follows:

No nitroaromatics or PCBs were detected in the surface or subsurface soil samples.

e No SVOCs were detected in subsurface soil samples.

e Five SVOCs were detected above RBSC levels in two surface soil borings
(CY3-SB01 and CY3-SB02) and one was above the RBSC in boring CY3-SB03.

e No TAL metals exceeded both the RBSC and BSC values in surface and subsurface
soil samples.

« TOC was measured in the surface soil at a concentration of 0.66 mg/kg.

Both surface and subsurface soil appear to be unimpacted by the former storage of coal on the
ground surface.
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6.2 Ash Pit No. 3
To evaluate potential impacts of the Ash Pit No. 3 on groundwater, three overburden/shale wells
were installed and sampled.

Field activities at Ash Pit No. 3 were conducted in August and December 2011 and May 2012.
These activities included the installation, development, and sampling of three overburden
monitoring wells. Disposal of IDW occurred in January and June 2012. A total of eight
groundwater samples (which includes one QC and one QA sample) were collected from the three
overburden monitoring wells (Table 5-2). During the December 2011 sampling, which used low-
flow purging and sampling, the samples were analyzed for VOCs, SVOCs, nitroaromatics,
metals (filtered and unfiltered), and water quality parameters. During the May 2012 sampling,
which used Snap Samplers, the samples were analyzed for VOCs, nitroaromatics, and filtered
metals only. Analytical results obtained from each groundwater sample were screened against
RBSC and BSC values. RBSC values do not infer a regulatory limit or mandated cleanup level,
nor does an exceedance necessarily represent an unacceptable human health risk. They are used
in this report only as points of reference.

Major findings from Ash Pit No. 3 groundwater sample results are summarized as follows:

e No VOCs or nitroaromatics were detected above RBSC levels in any of the samples.

e Arsenic, iron, and manganese exceeded both the BSCs and RBSCs in upgradient well
AP3-MWO0L1. These exceedances are due to a localized change in groundwater
geochemistry, possibly from leaching of organic matter from the Coal Yard No. 3
area.
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7.0 Recommendations

The surface and subsurface soil of Coal Yard No. 3 appears to be adequately characterized. Only
PAHSs exceeded the RBSCs and none of the inorganics exceeded both the RBSC and BSC.
Ecological hazards will be discussed in the remedial investigation report, which will state that,
based on low concentrations of analytes in Coal Yard No. 3, no screening-level ecological risk
assessment is required.

The groundwater associated with Ash Pit No. 3 is adequately characterized. The only analytes to
exceed both RBSCs and BSCs in groundwater are arsenic, iron, and manganese in overburden
well AP3-MWO01, situated upgradient of Ash Pit No. 3 and downgradient of Coal Yard No. 3.

Planned Activities. A revised BHHRA for Ash Pit No. 3 that incorporates the results for
groundwater will be completed, as will an addendum to the Ash Pit No. 3 BHHRA for Coal Yard
No. 3 soil. In addition, a remedial investigation report that includes all of the investigation and
evaluation associated with the Ash Pit No. 1 and Ash Pit No. 3 DERP-FUDS Project (No.
G050H001826) will be completed. All of the reports are anticipated to be completed in 2013.
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Table 3-1

Summary of Soil and Groundwater Samples Collected
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Sample Sample Sample Sample SDG
Type Location Number Date Purpose Number
SS CY3-SB01 CY0031 19-Dec-11 REG F88938
DS CY3-SB01 CY0032 19-Dec-11 REG F88938
DS CY3-SB01 CY0033 19-Dec-11 FD F88938
DS CY3-SB01 CY0034 19-Dec-11 FS 240-7168-1
DS CY3-SB01 CY0035 19-Dec-11 REG F88938
SS CY3-SB02 CY0036 19-Dec-11 REG F88938
DS CY3-SB02 CY0037 19-Dec-11 REG F88938
DS CY3-SB02 CY0038 19-Dec-11 REG F88938
SS CY3-SB03 CY0039 19-Dec-11 REG F88938
DS CY3-SB03 CY0040 19-Dec-11 REG F88938
DS CY3-SB03 cyoo41 19-Dec-11 REG F88938
SS CY3-SB04 CY0042 19-Dec-11 REG F88938
DS CY3-SB04 cYoo43 19-Dec-11 REG F88938
DS CY3-SB04 CYo044 19-Dec-11 REG F88938
GW AP3-MWO01 | AP3083 19-Dec-11 REG F88900
GW AP3-MWO01 | AP3084 19-Dec-11 FD F88900
GW AP3-MWO01 | AP3085 19-Dec-11 FS 240-7113-1
GW AP3-MWO01 | AP3088 30-May-12 REG F93578
GW AP3-MWO02 | AP3086 16-Dec-11 REG F88782
GW AP3-MWO02 | AP3091 30-May-12 REG F93578
GW AP3-MWO03 | AP3087 20-Dec-11 REG F88900
GW AP3-MWO03 | AP3092 30-May-12 REG F93578
Notes:

AP3- Ash Pit No. 3.

CY3 - Coal Yard No. 3.

DS - Deep Soil (subsurface).

FD - Field Duplicate or quality control sample delivered to primary laboratory.
FS - Field Split or quality assurance sample delivered to alternate laboratory.
GW - Groundwater

REG - Regular Sample.

SDG - Sample Delivery Group.

SS - Surface Soil.
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Table 3-2

Monitoring Well Construction Details
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

Coordinates (Ohio Plane) Well Casing Borehole Screen Geologic Top of TOC Ground Bedrock Well Bottom
Well ID Northings Eastings Depth Date Installed Casing Diameter Diameter Interval Unit Filter Pack Elevation Elevation Elevation Elevation
) (x) (feet bgs) Installed By Type (inches) (inches) (feet bgs) Screened (feet bgs) (feet msl) (feet msl) | (feet msl) (feet msl)

Monitoring Wells Screened in Overburden/Shale

AP3-MWO01 622910.53 1914684.10 21.50 8/16/2011 Shaw PVC (40) 2 8 10.8-20.8 Overburden 7.5 638.03 638.50 na 617.70
AP3-MW02 622958.840 1914572.390 22.20 8/16/2011 Shaw PVC (40) 2 8 12.0-22.0 Overburden 8.0 640.24 637.30 na 616.50
AP3-MW03 623077.560 1914421.690 20.20 8/17/2011 Shaw PVC (40) 2 8 10.0-20.0 Overburden 7.0 639.28 636.20 na 615.40

Coordinates scaled to the Ohio State Plane coordinate system, North Zone, NAD 1983. Vertical datum is NAVD 1929.
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Table 3-3

Final Monitoring Well Field Measurements
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

Oxidation
Identification Date Sampling Dissolved | Ferrous Reduction Specific
Method Oxygen Iron Potential pH Conductivity | Temperature Turbidity
(ppm) (mg/L) (mV) (mS/cm) (°C) (NTU)
Overburden/Shale Monitoring Wells
AP3-MWO01 12/19/2011 LF 1.12 0 -8.1 6.78 0.853 10.92 0
AP3-MW02 12/16/2011 LF 7.17 0 -16.1 7.12 1.191 8.74 0
AP3-MWO03 12/20/2011 LF 8.29 0 -5.4 6.64 7.787 6.4 0
AP3-MWO01 5/30/2012 SS na na na na na na na
AP3-MW02 5/30/2012 SS na na na na na na na
AP3-MWO03 5/30/2012 SS na na na na na na na

Notes:

Water quality measurements recorded by YSI water quality instrument immediately prior to the sample collection time.
No temporary piezometers, overburden/shale, or bedrock wells were installed at Ash Pit 3.
NM - Not measured.

NM?® - Water too turbid to read ferrous iron field test

0C - Degree Celsius.

Eh - oxidation-reduction potential.

L - Liters.
LF - low flow

mS/cm - Millisiemens per centimeter.

mV - Millivolts.
NM - Not measured.

ppm - Parts per million.
mg/L - Milligrams per liter (ppm).

NTU - Nephelometric turbidity unit.
SS - Snap Sampler™

Ferrous iron measured in field using Hach test kit.

na - not available (due to minimal sample volume, water quality readings were not recorded).
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Table 4-1

Summary of Soil and Groundwater Analytical Parameters and Methods
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

Sample Analytical Analytical
Matrix Parameters® Method®
TCL Semivolatile Organic Compounds SW-846 3550C/8270D
Nitroaromatic Compounds SW-846 8330A
Soil Polychlorinated Biphenyls SW-846 3550C/8082A
TAL Metals SW-846 3050B/6010C/7471B
Total Organic Carbon Walkley-Black
Target Compound List Volatile Organic Compound SW-846 8260B
Target Compound List Semivolatile Organic Compound SW-846 3510C/8270D
Nitroaromatics SW-846 8330A
Total Recoverable Metals SW-846 3010A/6010C/7470A
Liquid IDW Ignitability SW-846 1010A
pH SW-846 9040C
Corrosivity SW-846 1110A
Reactive Cyanide 7.3.3/7.3.4
Reactive Sulfide 7.3.3/7.34
TCLP Volatile Organic Compounds SW-846 1311/8260B
TCLP Semivolatile Organic Compounds SW-846 1311/3510C/8270C
Soil IDW TCLP Metals SW-846 1311/3010A/6010C/7470A
Ignitability SW-846 1010A
Corrosivity SW-846 1110A
Reactivity 7.3.3.2/7.3.4.2

#Target analyte list (TAL) and target compound list (TCL) are used to designate parameter lists with no requirements for

Contract Laboratory Program method quality control or data reporting packages.

bAnalyses found in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA Publication, Third Edition, and

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020, March 1983 and subsequent revisions, except as noted.

‘Water quality parameter.

‘Field testing will use an appropriate field test kit or method according to EPA 600/4-79-020: Method for Chemical Analysis of Water and Wastes
in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, EPA Publication, Third Edition.

IDW - Investigation-derived waste.

SCR - Site characterization report.

TCLP - Toxicity characteristic leaching procedure.
TOC - Total organic compound.
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Table 4-2

Background Screening Concentrations of Metals in Soil®
Ash pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works
Sandusky, Ohio

Frequency Range of Range of Background
of Detected Reporting Statistical Arithmetic 95% Screening
Chemical Name (mg/kg) Detection Concentrations Limits ® Distribution Mean uTL® Criterion ©
Aluminum 12/ 12 3520 - 15500 22.6 - 26.5 L 8.43E+03 2.69E+04 15500
Antimony 9/ 25 59 -93 54 - 8.0 NP 4.68E+00 NA 9.30
Arsenic 23/ 26 21 - 365 11 - 247 L 1.08E+01 7.10E+01 36.5
Barium 9/ 12 35.6 - 826 22.6 - 26.5 L 1.16E+02 1.30E+03 826
Beryllium 6/ 25 057 -1 057 - 12 L 5.65E-01 1.17E+00 1.00
Cadmium 0/ 25 NA 0.57 1.2 L 4.49E-01 NA NA
Calcium 12/ 12 735 - 52300 566 - 663 L 1.13E+04 2.18E+05 52300
Chromium 25/ 26 4.4 - 29 11 - 123 NP 1.34E+01 NA 29.0
Cobalt 9/ 12 9.6 - 116 5.7 - 61.7 L 2.26E+01 2.48E+02 116
Copper 23/ 26 2.3 - 56.2 22 -33 L 1.70E+01 1.47E+02 56.2
Iron 12/ 12 5880 - 234000 11.3 - 123 L 4.01E+04 3.58E+05 234000
Lead 26/ 26 19 - 486 034 - 74 L 1.28E+01 5.13E+01 48.6
Magnesium 12/ 12 629 - 10400 566 - 663 L 3.26E+03 3.08E+04 10400
Manganese 26/ 26 21 - 13300 1.7 - 185 L 7.29E+02 3.51E+03 3506
Mercury 2/ 26 0.085 - 0.085 0.037 - 0.3 L 9.06E-02 5.60E-01 0.085
Nickel 26/ 26 54 - 551 45 - 53 L 2.28E+01 7.79E+01 55.1
Potassium 117/ 12 579 - 3390 566 - 663 L 1.24E+03 6.08E+03 3390
Selenium 5/ 25 0.61 - 2 0.57 - 4.9 NP 1.55E+00 NA 2.00
Silver 2/ 26 11 -111 11 -13 NP 1.00E+00 NA 111
Sodium 0/ 12 NA 566 - 663 L 3.03E+02 NA NA
Thallium 2/ 25 12 -13 11 -6.1 NP 1.91E+00 NA 1.30
Vanadium 11/ 12 9 - 409 5.7 - 61.7 L 2.48E+01 8.31E+01 40.9
Zinc 26/ 26 6.6 - 655 0.57 - 12.3 L 7.30E+01 3.22E+02 322

L - Lognormal; mg/kg - milligrams per kilogram; NP - nonparametric; NA - not applicable; not available.

@A single background sample had to be diluted such that the reporting limits of this sample (BCG-SB01, 6990) had to be diluted such that the reporting
limits of this sample were elevated 10 or 20 times higher than they would have been if not diluted. This affects the maximum reporting limit shown for
arsenic, chromium, cobalt, iron, lead, manganese, and vanadium. Reporting limits for these analytes in all other samples were much lower,
approximately by an order of magnitude or more in each case.

® 95% UTL - 95% upper tolerance limit calculated as described in Shaw (2005).

° The maximum detected concentration is used as the background screening criterion for nonparametric data sets; for normal or lognormal data sets, the
95% UTL or the maximum detected concentration, whichever is less, is used.

Note: Detection limits from sample 6990 were deleted when calculating results for antimony, beryllium, cadmium, selenium, and thallium. The detection
limits were elevated by dilution factors which greatly exceed any detected concentration and would bias results unrealistically high.

Source: IT Corporation, 2000, TNT Area B Remedial Investigation, Volume Il Baseline Human Health Risk Assessment, Final, Former Plum Brook
Ordnance Works, Sandusky, Ohio, August, and reports referenced therein.

KN13\PBOW\CY3 AP3\SCR\Final\Tables\4-2.xIs\2/19/2013\1:10 PM



Table 4-3

Background Screening Concentrations
for Inorganics and BTEX Compounds in Groundwater
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

Range of Values, pg/L

Detection  Percent Detected Concentrations Reporting Limits Mean Standard uTL? BSC®

Chemical Frequency hits Minimum Maximum Minimum  Maximum ug/L Deviation ug/L ug/L
Metals - Unfiltered
Aluminum 11 / 13 85 3.15E+01 3.09E+02 2.00E+02 2.00E+02 1.05E+02 6.98E+01 4.17E+02 309
Arsenic 4/ 26 15 3.30E+00 7.40E+00 1.00E+01 1.00E+01 4.99E+00 6.56E-01 7.92E+00 7.4
Barium 28 / 28 100 2.58E+01 1.18E+04 2.00E+02 2.00E+03 1.73E+03 3.77E+03 1.86E+04 11800
Calcium 28 / 28 100 1.74E+04  3.16E+05 5.00E+03 5.00E+03 1.38E+05 8.31E+04 5.09E+05 316000
Cobalt 6 /27 22 1.00E+00 1.21E+01 5.00E+01 5.00E+01 2.05E+01 8.75E+00 5.96E+01 12.1
Copper 2/ 28 7 3.30E+00 1.98E+01 2.50E+01 2.50E+01 1.24E+01 2.26E+00 2.25E+01 19.8
Iron 24 | 27 89 3.82E+01 1.55E+03 1.00E+02 1.00E+02 4.15E+02 4.87E+02 2.59E+03 1550
Magnesium 28 / 28 100 7.28E+03 2.17E+05 5.00E+03 5.00E+03 7.17E+04 5.85E+04 3.33E+05 217000
Manganese 28 / 28 100 3.60E+00 6.88E+02 1.50E+01 1.50E+01 8.12E+01 1.24E+02 6.36E+02 636
Nickel 4 /27 15 4.80E+00 8.60E+00 4.00E+01 4.00E+01 1.81E+01 4.67E+00 3.90E+01 8.6
Potassium 28 / 28 100 2.53E+03 1.16E+05 5.00E+03 5.00E+04 2.70E+04 3.06E+04 1.64E+05 116000
Sodium 28 / 28 100 1.33E+04 1.39E+06 5.00E+03 5.00E+04 3.55E+05 4.36E+05 2.30E+06 1390000
Zinc 14 / 19 74 8.30E-01 5.07E+02 2.00E+01 2.00E+01 5.55E+01 1.23E+02 6.06E+02 507
Volatile Organic Compounds
Benzene 9/ 28 32 145E-01 2.40E+00 1.00E+00 5.00E+00 6.73E-01 5.43E-01 3.10E+00 2.4
Ethylbenzene 6 /28 21 1.30E-01 8.70E-01 1.00E+00 5.00E+00 5.82E-01 4.00E-01 2.37E+00 0.87
Toluene 8 /28 29 1.20E-01 1.70E+00 1.00E+00 5.00E+00 4.99E-01 2.83E-01 1.76E+00 1.7
Xylenes, total 8 /28 29 3.60E-01 5.50E+00 1.00E+00 5.00E+00 1.22E+00 1.53E+00 8.07E+00 55

@ The UTL (upper tolerance limit) is calculated using the Chebychev equation (mean + 4.47 * standard deviation).

® The BSC (background screening criterion) is the calculated UTL or the maximum detected concentration, whichever is less.

Hg/L - Micrograms per liter.
mg/L - Milligrams per liter.

BTEX - Benzene, toluene, ethylbenzene, and xylenes.

Source: Shaw Environmental, Inc., 2005, 2004 Data Summary and Evaluation Report, Final, Plum Brook Ordnance Works, Sandusky, Ohio, April.
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Table 5-1

Detected Constituents in Soil Samples
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 3)

LOCATION CY3-SB01 CY3-SB02
SAMPLE NO CY0031 CY0032 CY0033 CY0034 CY0035 CY0036 CY0037 CY0038
DATE| 12/19/2011 12/19/2011 12/19/2011 12/19/2011 12/19/2011 12/19/2011 12/19/2011 12/19/2011
DEPTH| 0.2-1.2Ft 3-5Ft 3-5Ft 3-5Ft 8-10 Ft 15-25Ft 3-5Ft 8-10 Ft
PURPOSE REG REG FD FS REG REG REG REG
Parameter | units | RBSC | BSC | MDC Result | vQ | Result | vQ | Result | vQ | Result | vQ | Result | vQ | Result | vQ | Result | vQ | Result | vQ
SEMIVOLATILES
lAcenaphthylene mg/kg NE NE 0.0657 0.0657(J -|- -|- -|- -|- 0.0619(J -|- -|-
[Anthracene mg/kg 1,700 NE 0.171 0.171|J -|- -|- -|- -|- 0.0738|J -|- -|-
Benzo(a)anthracene mg/kg 0.15 NE 0.407 0.407 -|- -|- -|- -|- 0.348 -|- -|-
|[Benzo(a)pyrene mg/kg | 0.015 NE 0.403 0.326 -I- -I- -I- -I- 0.403 -I- -I-
|[Benzo(b)fluoranthene | mglkg 0.15 NE 0.582 0.414 -|- -|- -|- -|- 0.582 -|- -|-
|[Benzo(ghi)perylene mg/kg NE NE 0.277 0.203 -I- -I- -I- -I- 0.277 -I- -I-
|IBenzo(k)fluoranthene | mglkg 1.5 NE 0.188 0.163]J -|- -|- -|- -|- 0.188]J -|- -|-
l[Chrysene mg/kg 15 NE 0.443 0.387 -|- -I- -I- -I- 0.443 -I- -I-
|IDibenz(a,h)anthracene | mg/kg | 0.015 NE 0.0589 0.0416(J -|- -|- -|- -|- 0.0589(J -|- -|-
|[Fluoranthene mg/kg 230 NE 0.843 0.843 -I- -I- -I- -I- 0.662 -I- -I-
lIindeno(1,2,3-cd)pyrene | mglkg 0.15 NE 0.294 0.223 -|- -|- -I- -I- 0.294 -|- -|-
[[Methylnaphthalene, 2- | mg/kg 31 NE 0.021 -I- -I- -I- 0.01]- -I- -I- -I- -I-
|lPhenanthrene mg/kg NE NE 0.415 0.415 -|- -|- -|- -|- 0.249 -|- -|-
[Pyrene mg/kg 170 NE 0.636 0.636 -I- -|- -I- -I- 0.508 -I- -I-
METALS
[Aluminum mg/kg [ 7,700 | 15500 | 11,400 7,110 11,400 11,400 8,700 6,040 4,130 8,230 6,530
[Antimony mg/kg 3.1 9.3 0.29 -|- -|- -|- -|- -|- -|- -|- 0.15]J
Arsenic mg/kg [ 0.39 36.5 12.9 8.8 8.7 12.9 4.2 8.6 3.6 7.5 5.6
Barium mg/kg | 1,500 826 70.7 44.7 64.3 70.7 61 53.2 19.3 58.2 50.2
|[Beryllium mgl/kg 16 1 0.7 0.42]J 0.7[J 0.61]J 0.18]J 0.3 0.19]J 0.49 0.38
JICadmium mg/kg 7 NE 0.61 0.16]J -|- -|- 0.054]J 0.11]J -|- -|- 0.42
[lcalcium mgl/kg NE 52,300 | 68,000 20,200 2,740 3,260 2,700 40,300 68,000 2,340 14,000
l[chromium mg/kg NE 29 17.2 9.6 15.6 17.2 12 10.7 6.7 12.1 9.4
[[Cobalt mg/kg 2.3 116 9 8.1 8.6[J 8.4[J 6 5.5 2.7 5.9 6.1
l[Sopper mg/kg 310 56.2 19.5 15.2 13.2 19.5 9.2 14.3 7.4 12.2 13
lliron mg/kg | 5,500 [ 234,000 [ 25,800 14,500 18,700 25,800 14,000 11,600 6,480 15,000 12,100
llLead mg/kg 40 48.6 12.8 11 8.6 9.7 5.7 9.7 5.8 9.3 9.7
[IMagnesium mg/kg NE 10,400 | 12,900 5,920 2,250 1,970 2,000(B 12,000 5,020 1,600 6,010
|[IManganese mg/kg 180 3,506 436 316 426 291 230 274 240 251 269
[[Mercury mgl/kg 1 0.09 0.05 0.029]J 0.021[J 0.049[J 0.022[J 0.013[J 0.03]J 0.033[J 0.022[J
[INickel mg/kg 150 55.1 23.9 19.8 19.6 23.9 13 14.8 5.8 15.6 14.6
Potassium mgl/kg NE 3,390 1,010 755[J 697[J 598[J 550[J 982 273]J 4783 4653
Sodium mg/kg NE NE 92.1 -I- -I- -I- -I- 91.5[J 57[J -I- 55.7]J
Thallium mg/kg 0.078 1.3 1 -|- -|- -|- 1|J -|- -|- -|- -|-
Vanadium mg/kg 39 40.9 33.4 16.2 27.3 33.4 19 12.2 10.7 23.7 16.2
Zinc mg/kg | 2,300 | 321.75 50.4 48.9 38.5 50.4 30 38.3 14.6 30.9 29
GENERAL CHEMISTRY
Total organic carbon  [Percent] NE | NE | 0.66 | 0.66] | -[- -[- -[- -[- -[- -[- -[-
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Table 5-1

Detected Constituents in Soil Samples
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 3)

LOCATION CY3-SB03 CY3-SB04
SAMPLE NO CY0039 CY0040 CY0041 CY0042 CY0043 CY0044
DATE| 12/19/2011 12/19/2011 12/19/2011 12/19/2011 12/19/2011 12/19/2011
DEPTH 0-1Ft 3-5Ft 8-10 Ft 0-1Ft 3-5Ft 8-10 Ft
PURPOSE REG REG REG REG REG REG
Parameter | units | RBSC | BSC | MDC Result | vQ | Result | vQ | Result | vQ | Result | vQ | Result | vQ | Result | vQ
SEMIVOLATILES
lAcenaphthylene mg/kg NE NE 0.0657 -|- -|- -|- -|- -|- -|-
[Anthracene mg/kg 1,700 NE 0.171 -|- -|- -|- -|- -|- -|-
Benzo(a)anthracene mg/kg 0.15 NE 0.407 0.0366(J -|- -|- -|- -|- -|-
|[Benzo(a)pyrene mg/kg | 0.015 NE 0.403 0.032[J -I- -I- -I- -I- -I-
|[Benzo(b)fluoranthene | mglkg 0.15 NE 0.582 0.0291[J -|- -|- -|- -|- -|-
|[Benzo(ghi)perylene mg/kg NE NE 0.277 0.0224[J -I- -I- -I- -I- -I-
|IBenzo(k)fluoranthene | mglkg 1.5 NE 0.188 0.0269[J -|- -|- -|- -|- -|-
l[Chrysene mg/kg 15 NE 0.443 0.0406[J -I- -I- -I- -I- -I-
|IDibenz(a,h)anthracene | mglkg | 0.015 NE 0.0589 -|- -|- -|- -|- -|- -|-
|[Fluoranthene mg/kg 230 NE 0.843 0.0525[J -I- -I- -I- -I- -I-
lIindeno(1,2,3-cd)pyrene | mglkg 0.15 NE 0.294 0.0255[J -|- -|- -|- -|- -|-
[[Methylnaphthalene, 2- | mg/kg 31 NE 0.021 0.021[J -I- -I- -I- -I- -I-
|lPhenanthrene mg/kg NE NE 0.415 0.0278[J -|- -|- -|- -|- -|-
[Pyrene mg/kg 170 NE 0.636 0.0438[J -I- -I- -I- -I- -I-
METALS
[Aluminum mg/kg [ 7,700 | 15500 | 11,400 5,780 7,270[J 7,100 4,640 8,390 7,330
[Antimony mg/kg 3.1 9.3 0.29 -|- -|- 0.29]J -|- -|- -|-
Arsenic mg/kg [ 0.39 36.5 12.9 7.2 3.7[J 4.8 4.9 7.8 7.3
Barium mg/kg | 1,500 826 70.7 37.4 51[J 46.1 42.4 66.3 59.6
|[Beryllium mg/kg 16 1 0.7 0.3 0.38[J 0.37 0.25 0.49[J 0.38
l[cadmium mg/kg 7 NE 0.61 0.18]J 0.26[J 0.61 0.14]J |- 0.21]J
[lcalcium mgl/kg NE 52,300 | 68,000 38,500 2,850[J 28,500 31,800 2,860 42,700
JIChromium mg/kg NE 29 17.2 10.3 9.1[J 10.4 8.6 12.6 14.3
[[Cobalt mg/kg 2.3 116 9 6.7 3.6[J 6.2 4.7 6.7 9
l[Sopper mg/kg 310 56.2 19.5 14.7 10.5[J 16.1 12 15.7 18.9
lliron mg/kg | 5,500 [ 234,000 [ 25,800 12,100 9,520[J 13,600 8,830 16,400 13,900
llLead mg/kg 40 48.6 12.8 10 9.4[J 10 9.9 9.4 12.8
[IMagnesium mgl/kg NE 10,400 | 12,900 10,900 1,450[J 9,740 9,390 1,990 12,900
|IManganese mg/kg 180 3,506 436 325 158(J 346 236 436 400
[[Mercury mgl/kg 1 0.09 0.05 0.018[J 0.05]J 0.019[J 0.02]J 0.034[J 0.015[J
[INickel mg/kg 150 55.1 23.9 17.5 8.8[J 17.3 12 18.7 21.6
Potassium mgl/kg NE 3,390 1,010 921 387[J 929 558 454]J 1,010
Sodium mg/kg NE NE 92.1 92.1]J - 76.9]J 70[J |- 89.1]J
Thallium mg/kg 0.078 1.3 1 -|- -|- -|- -|- -|- -|-
Vanadium mg/kg 39 40.9 33.4 13.5 16.3[J 15.6 10.6 22.4 16
Zinc mg/kg | 2,300 | 321.75 50.4 38.7 25.9]J 38 33.3 39.3 48.5
GENERAL CHEMISTRY
Total organic carbon  [Percentf NE | NE | 0.66 -[- J- -[- -[- -[- -[-
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Table 5-1

Detected Constituents in Soil Samples
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 3)

mg/kg - Milligrams per kilogram.

RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer
hazard quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer
effects, whichever type of effect results in a lower concentration (using an ICLR

of 1E-6 and an HQ of 0.1), that concentration is selected as the RBSC.

BSC - Background screening concentration.

MDC - Maximum detected concentration for the area of concern.

Shaded cell indicates value is greater than RBSC.

Bolded text indicates values are greater than BSC.

NE - Not established (RBSCs), not evaluated (BSCs).

"-" - Not detected.

Validation Qualifiers (VQ)

J - The analyte was positively identified; the reported value is estimated.
B - The analyte was not detected significantly above the levels found in the associated method blank or field blanks.
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Table 5-2

Detected Constituents in Overburden/Shale Monitoring Wells
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and AP3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 1 of 4)

LOCATION CODE AP3-MWO01 AP3-MWO01 AP3-MWO01 AP3-MWO01
SAMPLE NUMBER AP3083 AP3084 AP3085 AP3088
SAMPLE DATE 19-Dec-11 19-Dec-11 19-Dec-11 30-May-12
DEPTH 13-13Ft 1.3-13Ft 13-13Ft 0-0Ft
PURPOSE REG FD FS REG
Parameter Junis] RBSC | BSC | ™MDC Resut [  Qual [ VvQ Resut |  Qual [ VvQ Resut [  Qual [ VvQ Resut |  Qual [ VvQ
EXPLOSIVES
Nitrotoluene, 2- wL 0.27 NE 0.18 - - - - - - - - - 0.18 J J
VOLATILES
[Acetone WL 1,200 NE 17.6 - - - - - - - - - - - -
Chloromethane piL 19 NE 1.6 - - - - - - - - - - - -
Dichloroethane, 1,1- wL 2.4 NE 1.7 1.7 1.6 1.3 - - -
Trichloroethane, 1,1,1- piL 750 NE 0.27 0.27 J J 0.26 J J - - - - - -
SEMIVOLATILES
Bis(2-ethylhexylphthalate | wL [ 0071 | NE [ 08 ] - | - | - | - | - - | 08 | JB ] B | | |
METALS (UNFILTERED)
JAluminum piL 1,600 309 88.9 - - - - - - - - - 71 B J
Arsenic wL 0.045 7.4 9.9 - - - - - - - - - 9.9 B J
Barium pL 290 11,800 220 40.6 B J 39.5 B J 45 J J 110 B J
Calcium WL NE 316,000 161,000 117,000 J 121,000 J 130,000 116,000
Chromium piL NE NE 1.3 - - - - - - - - - - - -
Cobalt WL 0.47 12.1 2.1 1.2 B J 1.1 B J 1.7 J J - - -
Copper pL 62 19.8 0 - - - - - - - - - - - -
Iron WL 1,100 1,550 2,240 57.5 B J 70.6 B J 130 J J 2,240
Magnesium L NE 217,000 71,600 25,900 J 27,700 J 29,000 45,900
Manganese WL 32 636 1,900 1,760 1,780 1,900 779
Nickel piL 30 8.6 2.4 - - - - - - - - - - - -
Potassium WL NE 116,000 11,100 805 B J 716 B J 900 J J 4,050 B J
Selenium L 7.8 NE 0 - - - - - - - - - - -
Sodium WL NE 1,390,000 | 154,000 20,100 19,500 20,000 20,100
\Vanadium L 7.8 NE 2.1 - - - - - - - - - - - -
Zinc WL 470 507 18.4 - - - - - - - - - 15.1 B J
METALS (FILTERED)
[Aluminum WL 1,600 309 46.7 - - - - - - - - -
Arsenic L 0.045 7.4 4.1 - - - - - - 4.1 J J
Barium WL 290 11,800 75.3 40.5 B J 43.5 B J 46 J J
Calcium L NE 316,000 169,000 119,000 125,000 130,000
Chromium wL NE NE 0 - - - - - - - - -
Cobalt piL 0.47 12.1 1.4 1.4 B J 1.3 B J - - -
Copper wiL 62 19.8 7.3 7.3 B J - - - - - -
Iron L 1,100 1,550 81 74.1 B J 67.4 B J 81 J J
Magnesium WL NE 217,000 54,100 27,400 29,000 29,000 B
Manganese piL 32 636 1,900 1,720 1,800 1,900
Nickel WL 30 8.6 0 - - - - - - - - -
Potassium piL NE 116,000 11,300 744 B J 766 B J 860 J J
Selenium wL 7.8 NE 2.9 - - - - - - -
Sodium piL NE 1,390,000 153,000 19,800 21,300 19,000
\Vanadium wL 7.8 NE 2.4 - - - - - - - - -
Zinc L 470 507 0 - - - - - - - - -
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Table 5-2
Detected Constituents in Overburden/Shale Monitoring Wells
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and AP3 Groundwater

Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 2 of 4)

LOCATION CODE AP3-MWO01 AP3-MWO01 AP3-MWO01 AP3-MWO01
SAMPLE NUMBER| AP3083 AP3084 AP3085 AP3088
SAMPLE DATE] 19-Dec-11 19-Dec-11 19-Dec-11 30-May-12
DEPTH 1.3-13Ft 1.3-13Ft 1.3-13Ft 0-0Ft
PURPOSE REG FD FS REG
Parameter Junis] RBSC | BSC | ™MDC Resut [  Qual [ VvQ Resut |  Qual [ VvQ Resut [  Qual [ VvQ Resut |  Qual [ VvQ
WATER QUALITY PARAMETERS
Alkalinity WL NE NE 300,000 300,000
Alkalinity, Carbonate WL NE NE 398,000 302,000 J 305,000 J
Chloride WL NE NE 27,000 1,800 B J 1,700 B J 1,700
Hardness (as CaCO3) WL NE NE 644,000 399,000 416,000 470,000 479,000
Nitrate-Nitrite WL NE NE 530 - - - 52 B J 65 JB B
Sulfate WL NE NE 538,000 162,000 J 167,000 J 180,000
Total dissolved solids WL NE NE 1,210,000 557,000 J 398,000 J 530,000
Total suspended solids piL NE NE 8,000 - - - - - - - - -
Turbidity NTU NE NE 1.2 - - - - - - 1 H
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Table 5-2

Detected Constituents in Overburden/Shale Monitoring Wells
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and AP3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 3 of 4)

LOCATION CODE AP3-MW02 AP3-MWO02 AP3-MW03 AP3-MWO03
SAMPLE NUMBER AP3086 AP3091 AP3087 AP3092
SAMPLE DATE 16-Dec-11 30-May-12 20-Dec-11 30-May-12
DEPTH 10.02 - 10.19 Ft 0-0Ft 7.22-741Ft 0-0Ft
PURPOSE REG REG REG REG
Parameter Junis] RBSC | BSC | ™MDC Resut [  Qual [ VvQ Resut |  Qual [ VvQ Resut [  Qual [ VvQ Resut |  Qual [ VvQ
EXPLOSIVES
Nitrotoluene, 2- WL 0.27 NE 0.18 - - - - - - - - - - - -
VOLATILES
Acetone WL 1,200 NE 17.6 - - - - - - 17.6 J J - - -
Chloromethane piL 19 NE 1.6 - - - - - - 1.6 J J - - -
Dichloroethane, 1,1- wL 2.4 NE 1.7 - - - - - - - - - - - -
[Trichloroethane, 1,1,1- piL 750 NE 0.27 - - - - - - - - - - - -
SEMIVOLATILES
Bis(2-ethylhexylphthalate | wL [ 0071 | NE [ 08 ] - | - | - | | | | - | - | - | | |
METALS (UNFILTERED)
[Aluminum piL 1,600 309 88.9 - - - 40.2 B J 88.9 B J 34.9 B J
Arsenic wiL 0.045 7.4 9.9 - - - 5.2 B J - - - - - -
Barium pL 290 11,800 220 220 J 113 B J 67 B J 47.5 B J
Calcium WL NE 316,000 161,000 140,000 J 118,000 161,000 J 157,000
Chromium piL NE NE 1.3 1.3 B J - - - - - - - - -
Cobalt WL 0.47 12.1 2.1 - - - 2.1 B J - - - 1.6 B J
Copper piL 62 19.8 0 - - - - - - - - - - - -
Iron WL 1,100 1,550 2,240 - - - 661 - - - 631
Magnesium piL NE 217,000 71,600 71,600 J 66,300 51,200 J 55,200
Manganese wL 32 636 1,900 52 270 151 472
Nickel L 30 8.6 2.4 - - - - - - 2.4 B J - - -
Potassium WL NE 116,000 11,100 3,840 B J 5,030 B J 11,100 4,680 B J
Selenium piL 7.8 NE 0 - - - - - - - - - - -
Sodium WL NE 1,390,000 | 154,000 23,300 40,100 154,000 105,000
\Vanadium piL 7.8 NE 2.1 2.1 B J - - - 2.1 B J - - -
Zinc WL 470 507 18.4 7.6 B J 13 B J 7.7 B J 18.4 B J
METALS (FILTERED)
Aluminum WL 1,600 309 46.7 46.7 B J
Arsenic pL 0.045 7.4 4.1 - - -
Barium WL 290 11,800 75.3 75.3 B J
Calcium piL NE 316,000 169,000 169,000
Chromium wL NE NE 0 - - -
Cobalt pL 0.47 12.1 1.4 - - -
Copper wL 62 19.8 7.3 - - -
Iron L 1,100 1,550 81 - - -
Magnesium WL NE 217,000 54,100 54,100
Manganese piL 32 636 1,900 151
Nickel wL 30 8.6 0 - - -
Potassium pL NE 116,000 11,300 11,300
Selenium WL 7.8 NE 2.9 2.9 B J
Sodium pL NE 1,390,000 153,000 153,000
\Vanadium wL 7.8 NE 2.4 2.4 B J
Zinc L 470 507 0 - - -
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Table 5-2

Detected Constituents in Overburden/Shale Monitoring Wells
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and AP3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

(Page 4 of 4)
LOCATION CODE AP3-MW02 AP3-MWO02 AP3-MWO03 AP3-MWO03
SAMPLE NUMBER| AP3086 AP3091 AP3087 AP3092
SAMPLE DATE] 16-Dec-11 30-May-12 20-Dec-11 30-May-12
DEPTH 10.02 - 10.19 Ft 0-0Ft 7.22-741Ft 0-0Ft
PURPOSE REG REG REG REG
Parameter Junis] RBSC | BSC | ™MDC Resut [  Qual [ VvQ Resut |  Qual [ VvQ Resut [  Qual [ VvQ Resut |  Qual [ VvQ
WATER QUALITY PARAMETERS
[Alkalinity WL NE NE 300,000
Alkalinity, Carbonate piL NE NE 398,000 392,000 398,000 J
Chloride WL NE NE 27,000 11,000 27,000
Hardness (as CaCO3) WL NE NE 644,000 644,000 568,000 613,000 619,000
Nitrate-Nitrite WL NE NE 530 530 420
Sulfate WL NE NE 538,000 305,000 538,000
Total dissolved solids wL NE NE 1,210,000 788,000 1,210,000
Total suspended solids wiL NE NE 8,000 - - - 8,000 B J
Turbidity NTU NE NE 1.2 1.2 - - -

KN13\PBOW\CY3 AP3\SCR\Final\Tables\5-2.xIsx\2/19/2013\1:11 PM

BSC - Background screening concentration.
MDC - Maximum detected concentration for the area of concern ("B" qualified data not included).

WL - Micrograms per liter.

NE - Not established (RBSCs), not evaluated (BSCs).
Shaded cell indicates value is greater than RBSC.
RBSC - Values reflect an incremental lifetime cancer risk (ICLR) of 1E-6 or a noncancer hazard

quotient (HQ) of 0.1. For chemicals that exhibit both cancer and noncancer effects, whichever type
of effect results in a lower concentration (using an ICLR of 1E-6 and and HQ of 0.1), that
concentration is selected as the RBSC.

Bold text indicates value is greater than BSC.
Blank cell means that parameter was not analyzed.

"-" - Not detected.

Validation Qualifiers (VQ)

J - The analyte was positively identified, the reported value is estimated.
B - The compound/analyte was detected in a lab or field blank.




Table 5-3

Low-Flow and Snap Sampler™ Groundwater Analytical Comparison
Ash Pit 1 and Ash Pit 3 SCR Addendum for Coal Yard No. 3 Soil and
Ash Pit No. 3 Groundwater
Former Plum Brook Ordnance Works, Sandusky, Ohio

Collection Method: Low-Flow Snap Sampler
Location: AP1-MWO01 AP1-MWO01
Sample Number: AP3089 AP3090 RPD
Sample Date: 30-MAY-12 30-MAY-12
Sample Purpose: REG REG

Result | L | va Result | L | va (%)
Total Recoverable Metals
Hardness (as CaCO3) ppm 857 789 8.26
Aluminum u/L 35.7|B J 39.5|B J 10.11
Iron u/L 14400 16600 14.19
Lead u/L 1.1|B J 5(u u 127.87
Magnesium u/L 54800 48000 13.23
Manganese u/L 16100 8480 62.00
Mercury u/L 1{u u 1{u u 0.00
Nickel u/L 4.8|B J 2.5(B J 63.01
Potassium u/L 2070(B J 3090(B J 39.53
Silver u/L 2.1(B J 1.2(B J 54.55
Sodium u/L 34200 43300 23.48
Thallium u/L 10(U U 10(U U 0.00
Antimony u/L 6|U u 6|U u 0.00
Arsenic u/L 8.2(B J 8.1(B J 1.23
Barium u/L 32.5(B J 32.9(B J 1.22
Beryllium u/L 4(u u 4(u u 0.00
Cadmium u/L 5(u u 5(u u 0.00
Chromium u/L 2.5|B J 1.6|B J 43.90
Cobalt u/L 10(B J 4.6|B J 73.97
Copper u/L 25|U u 25|U u 0.00
Vanadium u/L 50(U u 50(U u 0.00
Zinc u/L 20|V U 20|V U 0.00
Calcium u/L 253000 237000 6.53
Selenium u/L 10|U u 10|U u 0.00

RPD - Relative percent difference between groundwater samples. (When analytical compounds
containing qualifiers below the limit of quantitation (B) and non detect (U) are removed,

the only Total Recoverable Metal remaining above 30% is manganese).

U - Non detect.

B - Result below limit of quatitation.

J - Estimated concenetration.
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PURPOSE REG FD Fs REG
Parameter Units | RBSC | BSC | MDC | Result | VQ [ Result [ vQ | Resut [ VQ | Result | VQ
METALS (UNFILTERED)
Arsenic ug/L 0.045 74 9.9 -1- -1- -1- 9.9|J
Iron ug/L 1,100 | 1550 | 2,240 57.5]J 70.6]J 130[J 2,240
Manganese ug/L 32 636 1,900 1,760 1,780 1,900 779
METALS (FILTERED)
Manganese ugll | 32 [ 636 [ 1,900 [ 1,720] 1,800]
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LEGEND:

@ OVERBURDEN/SHALE MONITORING WELL

POND
CREEK, DITCH, CONVEYANCE
+———— FORMER RAILROAD
—————ROAD
— — — —UNDERGROUND UTILITIES (APPROXIMATE)
ug/L  MICROGRAMS PER LITER

NE NOT ESTABLISHED (RBSCs), NOT
EVALUATED (BSCs)

- NOT DETECTED

NOTES:

1. SHADED CELL INDICATES VALUE IS GREATER THAN
;I'é—IEI;:S(I:?)ISK-BASED SCREENING CONCENTRATION

2. BOLD TEXT INDICATES VALUE IS GREATER THAN
;Fé—IgC)BACKGROUND SCREENING CONCENTRATION

3. RBSC VALUES REFLECT AN INCREMENTAL LIFETIME
CANCER RISK (ILCR) OF 1E-6 OR A NONCANCER
HAZARD QUOTIENT (HQ) OF 0.1. FOR CHEMICALS
THAT EXHIBIT BOTH CANCER AND NONCANCER
EFFECTS, WHICHEVER TYPE OF EFFECT IN A
LOWER CONCENTRATION (USING AN ILCR OF 1E-6
AND AN HQ OF 0.1, THAT CONCENTRATION IS
SELECTED AS THE RBSC.

4. MDC IS MAXIMUM DETECTED CONCENTRATION FOR
THE INVESTIGATION AREA (''B" QUALIFIED DATA
NOT INCLUDED).

5. VALIDATION QUALIFIERS (VQ):
J - THE ANALYTE WAS POSITIVELY IDENTIFIED;
THE REPORTED VALUE IS ESTIMATED.

FIGURE 5-4

DETECTED CONSTITUENTS AT
ASH PIT No.3 IN OVERBURDEN/
SHALE GROUNDWATER ABOVE
RBSCs AND/OR BSCs
(DECEMBER 2011 AND MAY 2012)

ASH PIT 1 AND ASH PIT 3 SCR
ADDENDUM FOR COAL YARD No.3 SOIL
AND ASH PIT No.3 GROUNDWATER
FORMER PLUM BROOK ORDNANCE WORKS
NASA PLUM BROOK STATION
SANDUSKY, OHIO
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Sample Collection Log poge 1ot 1
132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey |

RFA / COC Number: PB 2211 IACCT/ o

- Shaw E &I, Inc.

Location Code: CY3-SBOF { Task: GMA_OCT2011
Sample Number: CY0031 )
- 'CY Collection Date: _{2-/9~ I/
Sample Name: PB11-DS-CY3-SB0J-CY0031-(0-1)-REG Collection Time: /oS
Sampling Method: HA Start Depth: .2
Sample Type: 88 Sample Purpose: REG Fnd Depih: .2’ e
Sampling Equip:  § Mé!r f’\d(/( by Jﬁr)f buge Sample Matrix: SOIL
QC Partners:
oy ey (B Sample Team: __@:&JZKB
Containers ERPIMS Values:
Analytical Suite Fit FrinQty Size Units Type Sacode:
— i Lot Control#:

S

E
A
P
:
L

Comments;

Sketch Location:

\

Forman Powertuse

fﬂ@_w,.ﬂ_,v

[-26-12—

Reviewed BY / Date:  {fuwootithtpon_

Logged BY / Date:




Page 1 of 1

N ER Sample Collection Log
Shaw E& | InG. ~::-132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

| RFA /COC Number: PRI22111 AceT

Location Code: CY3-SBfg,., Task: GMA_OCT2011

Sampie Number: CY0032 | Collection Date:  )2-{% = {1

Sample Name: PB11-D S-CY3-SBOg;CY0032-(3-5) "REG Collection Time: 1119
Sampling Method: 88 Start Depth: 3’

. . . 4
Sample Type: DS Sample Purpose: REG End Depih: s
Sampling Equip: {f—&-‘aé o g _&_‘J _ L e k A a yer Sample Matrix: SOIL
QC Partners:
(rB) (ER) (TB) , e Sample Team: £/ _/j( 8
Confainers ERPIMS Values:
Analytical Suite Fit FrtnQty Size Units Type Sacode:
E}sgLOSIVE& VAL Lot Control#:
5 :
P

Sketch Location:

\

For it~ ‘)vaf!'uun(

Mo 3

OF w

/)

1294
Logged BY / Date: L;(A/ &/am Reviewed BY /' Date:

[ =262




Page 1of 1

Sample Collection Log
a ™
Shaw E&lInc. = - - ~ 132457 « PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

1 RFA / COC Number: PB 122111 AT
Location Code: CY3-SBOfgw Task: GMA_OCT2011
Sample Number: CY0033 | .
: Collection Date: _12~19- /1 -
Sample Name: PBI1-DS-CY3-SBO{;CYOO?)S-(S-S)-FD Collection Time: 1119
Sampling Method: S8 Start Depth: -
Sample Type: Sample Purpose: T End Depth: 5
Sampling Equip: { e {e.f; fMJ ;:,.M 4Avs o Sample Matrix:  SOIL
QC Partners:
By (ER) (FB) Sample Team: a// KB
Containers ERPIMS Values:

Analytieal Suite Flt FrinQty Size Units Type Sacode:
XPLOSIVES . A2 8 V- Lot Control#:

Sketch Location:

\ ‘ For —en F.wwk.ﬁ [
e

PJ ‘QIJ;

i Bl

124197 Y /ﬁ% {L
Logged BY / Date: A/ ,&/M Reviewed BY / Date: MWM




Sample Collection Log bage 1 of 1

Shaw
Shaw E&1 Inc. ' 132457 -- PLLUM BROOK ORDNANCE WKS
Manager: Steve Downey
o
( RFA / COC Number: PB 1221 1 4 7A
Location Code: CY3-SBO# Task: GMA_OCT2011
Sample Number: CY0034 B
( Collection Date: _f2~{ -t
Sample Nanme: PBILDS_CYSHSBO;{:/CYO034-(3"5)-1?8 Collection Time: /19
Sampling Method: 88 Start Depth: 7’ .
Sample Type: DS Sample Purpose: FS Fnd Depth: ¢ B
Sampling Equip: -lw\.ldr ﬁ“ﬁb J‘* atger Sample Matrix: SOIL
QC Pariners:
m_ _ (ER) G _ . Sample Team: é‘k// KB
Containers ERPIMS Values:
Anaiytical Suite Flt FrinQty Size Units Type Sacade:
OSIVES R A Lot Control#:

Comlnents.ﬁdk_ﬂw&kﬁ(‘ }lggu)b_ﬂ ED( (m)_ad—#’u/ /;‘.ﬁ@«_‘

Sketch Location:

\ g
N X

3
l

Logged BY / Date:

17494 /—-2éf"{L
Reviewed BY / Date é/p@w/%




Sample Collection Log
- . 132457 - PLUM BROOK ORDNANCE WKS .

Manager: Steve Downey

Page 1of 1

Shaw-
“Shaw E &l Inc.

RFA / COC Number: PBI2211HAceT
Task: GMA_OCT2011
Collection Date: (2~{9-{f

Collection Time: 1140
Start Depth: g’

Location Code: CY3-SBOJ /
Sample Number: CY0035 it

vl
Sample Name: PB11-DS-CY3-SB0§-CY0035-(8-10)-REG
Sampling Method: SS

Sample Type: DS Sample Purpose: REG End Depth: _/o'”
S(l”i]}hng qu”p {4.,.\,‘, ({f" Méh ‘_u_;.of Sa’"p!e Matriv: SOIL
QC Pariners: )
T .. ER) I (FB} Sample Team: 5&//;:3
Containers ERPIMS Values:
Analvtlcal Slute Fit Frtn Qty Size Units Type Sacode:
XPLOSIVE AT Lot Control#:
SEMIVOLATILESS
Comments:
Sketch Location: _—J\_/——
\ Farm ﬂv..a'bu fe
/’/ ’ 3 &\E
s
\ ;
@ |
=
*
?
l .
N

X

N
d
Ay
¢ -

A9-K 6~
Logged BY / Date: [ . gd,h !!;‘L“: Reviewed BY / Date: é&(mw( /




*“Shaw E &, Inc.™

Sample Collection Log

Page 1of 1

132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

RFA / COC Number: PB (22111 Accp™

Location Code: CY3-SB§ Z Task: GMA OCT2011
Sample Number: CY0036 ] -
Collection Date: |2~ 194-¢(
Sample Name: PB11-SS-CY3-SBW-CY0036-(0-1)-REG Collection Time: G IERD 1250
Sampliing Method: HA Stent Depth: @i 1.5 d
Sample Type: S8 Sample Purpose: REG End Depth: =z 2.57
Sampling Equip: gﬁ‘}k&s '3 ,(Jc,, ;Z;ﬁ duntr Sample Matrix: SOIL
QC Partners:
(TB) {ER) (FB) Sample Team: m.z;/ K
Containers ERPIMS Values:
Analytieal Suite Flt Frin Qty Size Units Type Sacode:
EXPLOSIVE: s W Lof Controlit:

IVES.

Comments:

Sketch Location:

\




haw-
Shaw E &1, inc.

Sample Collection Log b 1 of 1
© 132457 - PLUM BROOK ORDNANCE WKS -

Manager: Steve Downey

RFA / COC Number: PE 127211 AceT

Collection Date:
Collection Time: __131© DU
Start Depth: 3

'
End Depth: A
Sample Mafrix: SOIL

Sample Team:

Location Code: CY3-SB1 2
Sample Number: CY0037 2

Sample Name: PB11-DS-CY3-SBIB-CY(037-(3-5)-REG
Sampling Method: SS &

Sample Type: DS Sample Purpose: REG
Sampling Equip: ( Lok le or f _;.,,,a [,u Jﬁ‘ﬁ waer

QCPartaers: 4
(1) (ER} . FB)
Containers

Analytical Suite

Flt FrinQty Size Units Type

3 S "i’

Comments:

Task: GMA_OCT2011
12~/9-¢¢

f

(:w_/kﬂ

ERPIMS Values:
Sacode:

Lot Conirolit:

Sketch Location:

\

Logged BY / Date:

‘ Fofw-m—-pi we-rLqu
Ao 3

(219-4

L) are.

Reviewed BY / Date:

[ Baiiind’

[ ~&612
et




aw’ E &l nc.

Sample Collection Log s
132457 . PLUM BROOK ORDNANCE WKS

Page

Manager: Steve Downey
RFA / COC Number: PBI221(1 4ceT
Location Code: CY3-SBH Z Task: GMA_OCT2011
Sample Number: CY0038 . N
2 Collection Date: _12~{ 21/
Sample Name: PB11-DS-CY3-SB®-CY0038-(8-10)-REG Collection Time: {330
Sampling Method: SS Start Depth: @
Sample Type: B Sample Purpose: REG End Depth: - ' o
Sanmpling Equip: j é‘vf\'v L’ fkv( cwvécf Auger Sample Matrix:  SOIL
QC Partners:
(IB) (ER) (¥B) . Sample Team: gb.// kB
Containers ERPIMS Values:
Analytical Suite  Flt FrinQty Size Units Type Sacode:
TSIV R TEWM. Lot Controlit:

SF\! IVOI ATII ES

Comments:

Sketch Location:

\

Logged BY / Date:

Py

121494

[-26-12_
Reviewed BY / Date: W%,\ i




Manager:

Location Code: CY3-SBEF ©8
Sample Number: CY0039 &

&
Sample Name: PB11-SS-CY3-SB#-CY0039-(0-1)-REG

Sampling Method: HA
Secmple Type:

Sample Collection Log
Shaw E&l Inc. 132457 - PLUM BROOK ORDNANCE WKS

Steve Downey

Sample Purpose: REG

SS
Sampling Equip: 4‘ .ﬁ-,,,,\n.,({f( ,(J LJ;;F. biny et

End Depth: .1
Sample Matrix: SOITL,

QC Pariners:

() (ER) S (EB)

Containers

Analytical Suite Fit FrinQty Size Units Type

EXPLOSIY, AT

Comments:

Page

RFA / COC Number: PBI221 11 AccT

Task: GMA_OCT2011
Collection Date: _J2~f P~/

Collection Time: 18540

Start Depth: O

4

Sample Tean: gu/_/ KJ.?/ Jz

ERPIMS Values:

Sacode:

Lot Control#:

Skefch Location:

\

Logged BY / Date:

.

)

(=25 12—
Reviewed BY / Date: 4 fuz ol oo~




' Sample Collection Log
Shaw"
Shaw E&LIe. -~ 132457 : PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

Page 1 of 1

RFA / COC Number: PE122111 L4e2T
Location Code: CY3-SB§S3

2 Task: GMA_OCT2011
Sample Number: CY0040

o3 Collection Date: 12~17 ?’- i
Sample Name: PBII—DS-CYS—SBg;CY0040—(3—5)—REG Collection Time: J5as

Sampling Method: SS Start Depth: 3’

Sample Type: DS ﬁample Purpose: REG End Depth: o
Sampling Equip: ___S_.. EZ~\~_L)I ( LLL& J{_ Gty 2L Sample Matrix: SOIL
QC Partners:
(IB) ' (ER) . B Sample Team: @u{/kg L
Containers ERPIMS Values:
Analytical Suite Flit Frin Qty Size Units Type Sacode:
XPLO : Al Lot Control#:

Comments:kjj"oia //MM/M S ((/voMo—/w)c_—QﬂfD ({waow;p 5t ‘fén?éd}m

Sketch Location:

U N N
\ ﬁrm ﬂml;ﬂf‘“

2.
i\ [ ]

=y "

\ [-26-1]
Logged BY/ Date: _! ( (] (LI Reviewed BY / Date: ffypof S¥htiam,




Sample Collection Log
a ™
Shiaw E&1 Inc. “ --132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

Page 1of 1

RFA / COC Number: PEI221114ceT 3

Location Code: CY3-SBR 073
Sample Number: CYOIMOM%/

Task: GMA_OCT2011

Collection Date: 12§ 94/
Collection Time: 1545

63
Sample Name: PB11-DS-CY3-SB lg;CYUM[}MS—(S-S)—MS
Sampling Method: 88

4
Start Depth: 3
Sample Type: Sample Purpose: MS End Depth: R S
Sampling Equip: %h est ,(hpo L...M o..u}mf I Sample Matrix: SOIL
QC Partners:
(TB) (ER) (EB) Sample Team: ew/ {(B(/J‘f

Containers ERPIMS Values:
Analyttcal Sultc FlIt FrtinQty Size Units Type Sacode:

Lot Controlit: -

Cm;:lm“f\of{, . Z‘()‘,{/—J oz ,_,(h. e 4[2( (Yo Q,;Q é. AP (pavgo- MD>¢M"1£

Sketch Location:

——

Farw-v-—-ﬂww{wu T3

f vaaj “‘"'ﬁ

Logged BY / Date:

/ “'/,/y M o Reviewed BY / D;n‘e: WL

¥




Sample Collection Log bage 1ot 1
132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

Shaw E &1, Inc.

RFA/COC Number: PB122115 AceT

Location Code: (:Ys-SB% 53 Task: GMA_OCT2011
Sample Nuniber: CY0040MSD 03 Collection Date: | 2=1%~11

Sample Name: PBI 1—DS—CY3—SE§:%-CY0040MSD-(3—5)-MSD Collection Time: 1§45
Sampling Method: SS Start Depth: 3’
Sample Type: DS Sample Purpose: MSD End Depth: s )
oc Paififf)h"g Equip:  {yo ko {e [ [ (—J K Mﬁu‘ s Sample Matrix: SOIL

(TB) (ER) {FB) o Sample Team: EM/}(Z /J'B

Containers ERPIMS Values:
Sacode:

Analytlcaf Smte Flt Frtn Qf

Size Units Type

Lot Coniroltt:

;\LLJALSS,-

SEMIVOLATILES3”

Comments: 4{ M}’ao 40)4_,& ArJ /dyaa4o-m S)J‘ «}e»-}
[o earti:

B .

Sketch Location:
\ For.:-.u- Povrechouse .
/‘}"v 3

r'“vay »—Mos-..-,a

M (2194 . [26-12
Logged BY / Date: ~ &/W Reviewed BY / Date: %/Zw/%éw\




Sample Collection Log
Shaw E&LInc:=° - 132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

Page 1 of 1

RFA/COC Number: PRI2UIL feer
Location Code: CY3-SBHE 03 Task: GMA OCT2011

Sample Number: CY0041
ampie Numnibet o3 Collection Date:  }2-1% -t/
Sample Name: P BH‘DS'CY3'SB?@CYGML(S‘ID)"REG Collection Time: __}§ 58S

Sampling Method: SS Start Depth: 3 !
Sample Tvpe: Seample Purpose: REG End Depth: /O ’ o _
Sampling Equip: 5%-'\»\:0 L—wQ bodeod oo % Sample Matrix: SOIL,
QC Pariners: .
(rB) __ (ER) _ (B _ Sample Team: EL// K3 / fe1/4
Containers ERPIMS Values:
AnaIytlcal Smte Flt ¥Frin Qiy Size Units Type Sacode:
) N T : Lot Controlt: -
Comments:
Sketch Location:
\ Frrom Powerluu5<
e
B :
N
o

\

2-19-4 26172
Logged BY / Date: ) [/ },MQ‘ - Reviewed BY / Date: M

i
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haw~

- Shaw E &I, Inc.

Sample Collection Log e
132457 - PLUM BROOK ORDNANCE WKS

1ofl

Manager: Steve Downey
RFA / COC Number: _PBI122t /t fow 7
Location Code: CY3-SBE w‘i Task: GMA_OCT2011
Sample Number: CY0042
" i &% Collection Date: _| 219~ 1f
Sample Name: PBI1-SS-CYS-SB%JCYOMZ—(O—1)—REG Collection Time: 16O
Sampling Method: HA Start Depth: O
Sample Type: § , L Sample Purpose: REG End Depth: [__'
Sampling Equip: Q‘}.,.k,_ ess ,(W/Q - M iyee
O Partncrs ¢ angef” Sample Matrix: SOIL
(IB) ®R )] Sample Team: Ew./aﬂé'ﬁ
Containers ERPIMS Values:
AnalytlcaISmte Flt FrinQty Size Units Type Sacode:
7 OWD Lot Controlt:

Comments:

Sketch Location:

\

Logged BY / Date:

Fa [~ A:uoerluu_se

Xy { Wy Py ‘

17>

2612~

ﬁ_.w 6(] 1249/ Reviewed BY / Date: M@




S ‘\ Sample Collection Log e 1t
haw we
Shaw E &1, Inc. - 132457 - PLUM BROOK ORDNANCE WKS
Manager: Steve Downey
RFA /COC Number: P8 [22) (1 4T
Location Code.' CY3-SBI!£84 T(IS’(.' GMAm0cm011
Sample Number: CY0043
ampre et t;} Collection Date: {(2~{ -1/
Sample Name: PBII-DS-CY3-SB5“3CY0043—(3-5)—REG Collection Time: 14¢0
SanwlingMethod: SS Start Depth: 3 ’
Sample Type: uQ Sample Purpose: REG End Depth: - '_g"
Saﬂ?_phﬂgfqlup g"fwh <5 (1" ‘M&ug{f Saﬂ?})[@ Matrix: SOIL
QC Partners:
(IB) . ER) (FB) Sample Team: g@g/i(@ /JZ?
Containers ERPIMS Values:
Analytical Suite Fit Frin Qty Size TUnits Type Sacode:
Vi COWALS Lot Controtd:
Comments:
Sketch Location:
’k Fbr“‘-“" P’u/b\.t\‘hw
&
N :
3
l ~N
o
»
P
ety 267
Logged BY / Date: LQ/ /// Reviewed BY / Date: W




‘1 Sample Collection Log be 1ot
Shaw E &, Inc. 132457 - PLUM BROOK ORDNANCE WKS

Manager: Steve Downey

RFA / COC Number: PB/221 1t AcetT !

Location Code: CY3- SB]%Q‘? Task: GMA OCT20L1
Sample Number: CY0044 —

PBILDS.CY3 Boch “ Collection Date: 12~ [9Q-1/

Sample Name: -DS- -8 ?g 0044-(8-10)-REG Collection Time: te 30

Sampling Meihod: SS Start Depth:  § g
Sample Type: DS Sample Purpose: REG End Depth: /0
Sampling Equip: .(4‘ ,LJ( 17 ‘( (.wa C ‘ﬁ.;(‘ snptr Sample Matrix:  SOIL
QC Pariners;
(B} (ER) o {I'B) Sample Team: é't..// KE /0'2?

Containers ERPIMS Values:
Analytical Suite Fit Frin Qty Size TUnits Type Sacode:
] OSIVI ST Lot Control:

Comments:

Sketch Location:

\

Fgrv-v-.pbwfnLo ws e

f voz/ e~ -sva

||

1249-4(
Z\,&) w Reviewed BY / Date. W 2—4

Y
N
Logged BY / Date:




_ A\ Sample Collection Log
Shaw-
Shaw E &1, inc. 119268 - PLUM BROOK ORBNANCE WRK:

Manager:

Page 1 of 2

RFA / COC Number:P¥/2 20¢ AceT
Task: NOV2011_AP3
Collection Date: 12-1 91
Collection Time: 1o ]
Start Depth: m-é,, /.3¢ ’
End Depth: I -1 ’
Sampling Equip: MM_,_{'&%»/-L&/%«" L}(,él& Sample Matrix: WATER

QC Partners:

Location Code: AP3-MW01
Sample Number: AP3083

Sample Name: PBOWI1-GW-AP3-MWO01-AP3083-REG
Sampling Method: PP
Sample Type: GW Sample Purpose: REG

T®y (ER) (FB) Sample Team: Gw/g'g
Containers ERPIMS Values:

Analytical Suite Flt Frin Qty Size Units Type Sacode:
EX : : Lot Control¥:

Groundwater Information:

o

Measured Well Depth: 2 ©.29 Depth To Water: /. /7 &

Comments: 4/ . i t.f ms (ansog Sm) w0 CAPR0834 m) F (;f/’ 20 94) FS é’f 308)
J/Ji_ ‘J"é:..é..M‘h &in .

_ Fercous LTrow 0.0 -—,“

Sketch Location:

4 mwo3

\\J Q-MWO e

127194 J-12-172_
Logged BY /' Date: Z,U Z(/) Reviewed BY / Date: %/Zw/




Page 1 of 2

o) Sample Collection Log
Shaw -
“Shaw E &I, Inc. 119268 - PLUM BROOK ORDNANCE WRK;

Manager:

RFA / COC Number: PR/22e01! 4T
Task: WOV2011_AP3

Collection Date:  12~-19- 11
Collection Time: He 2

Location Code: AP3-MWO1
Sample Number: AP3083-MS

Sample Name: PBOWI11-GW-AP3-MW01-AP3083-MS

Sampling Method: PP Start Depth: {30
Sample Type: GW Sample Purpose: MS End Depth: /. 30"
o Paifzfl ing Equip: BLJ_&F%MM L\I\WJ‘{%J{L}FM{&L Sample Matrix: WATER
(TB) ER (FB) Sample Team: &/ //J’B
Containers ERPIMS Values:

Analytical Suite  Flt FrinQty Size Units Type Sacode:
- Lot Confrol#:

Groundwater Information; ,
Measured Well Depth: 20 . Z ‘I Depth To Water: /. / 8

Comments: /4/50 IA//W (AL DY affw[t ((4}’39 B)MSD (/APZﬂgj,MJD‘);D/P_?ﬂSﬂf)
ES(AP2085) st thd /oo,

Sketch Location:

\
N

! _ '-/2,'“}2_
. w (e . .
Logged BY / Date. 9‘: {! }l { [ %MES Reviewed BY / Date. ,mﬂ"\d




; ) Sample Collection Log bage 1 of 2

Shaw E &1, Inc. 119268 - PLUM BROOK ORDNANCE WRK!
Manager:
RFA / COC Number: PB122& 1t AcT”
Location Code: AP3-MIW01 Task- NOV2011 AP3
Sample Number: AP3083-MSD Collection Dat 1719 B /
ollection Date: all A el [
Sample Name: PBOWH-GW-AP3-MW01-AP3083-MSD Collection Time: Hi o
Sampling Method: PP Start Depth: [.30
Sample Type: Sample Purpose MSD End Depth: . /30"
Sampling Equip: 3 H ot f2 o (e bl e
QC Partners. G ffu },_LQ& Sample Matrix: WATER
(TB) (ER) (FB) e Sample Team: & wd / 78 B
Containers ERPIMS Values:
Analytical Suite Flt Frtn Qty Size Units Type Sacode:

Lot Control#:

Groundwater Information: ,
Measured Well Depth:  Z280. 79 Depth To Water: /. / § '

Comments: MM“ _____ ot o el (;4?'5053‘\_) PPy (,,4(73033,46) FD/A’P?&S‘?_',

Fs (AP.‘ZO&S‘) at +h's locati'on .

Sketch Location:
*, awod

& mwdl

@-Mwul

t-19- / /L"/L
Logged BY / Date: m / N s Reviewed BY / Date: MM




Shaw E&i, Ine.

Manager:

Location Code: AP3-MWO01
Sample Number: AP3084
Sample Name: PBOWI11-GW-AP3-MW01-AP3084-FD

Sample Collection Log -
119268 - PLUM BROOK ORDNANCE WRK!

1of 2

RFA /COC Number: PBI220 11 AT

Task: NOV2011_AP3

Collection Date: _12~19F-1/
Collection Time: _ J11 O

Sampling Method: PP Start Depth: /.30 ’
Sample Type: GW Sample Purpose: FD Fnd Depth: /30"
Sampling Equip: BI‘JJ“ : Han 1L [ 1. Lh Lo it s -
QC Partners: ’ h!e:fl;ﬂ ¢ G Sanfzple Mairix. WATER
(TB} (ER) (FB) Sample Team: £ w / JB
Containers ERPIMS Values:

Fit Frtn Qty Size WUnits Type

Sacode:

Analytical Suite
' SIVE;

Lot Controlil:

Groundwater Information:
Measured Well Depth: 28.29

Comments: A/& ol ecte /
FS (AP308S) at #. s location.

Depth To Water:

7.18

/ sanple Capsoss) éﬂjég3ﬂf_);m,rpf%oxﬂf.?ﬂlb)f

Sketch Location:

\
N

- Logged BY / Date: é;w 6\) g;j,:_:h

[ (272

Reviewed BY / Date: @%



haw

Shaw E &1, inc.

Sample Collection Log

Page 1 of 2

119268 - PLUM BROOK ORDNANCE WRK

Manager:
RFA / COC Number: PB12201 TA
Location Code: AP3-MWO01 Task- NOV2011 AP3
Sample Number: AP3085 .
P Collection Date: __ 12~{9~-{!
Sample Name: PBOW11-GW-AP3-MW01-AP3085-FS Collection Time.- ' O
Sampling Method: PP Start Depth: 1.3 am" MMMM
Sample Type: GW Sample Purpose: FS End Depth: 7 30 4
Sampling Equip: B)y Moroueg, e How Ined tubls 5 bo Hles. Sample Matrix: WATER
QC Partners: )
(IB) (ER) e (FB) Sample Team: s/ /78 -
Containers FRPIMS Values:
Analytical Suite Fit ¥rte Qty Size Units Type Sacode:
i Lot Controlt:

Groundwater Information: , \
Measured Well Depth: € &. 27 Depth To Water: {15

Comments: ,4/5 oA A:Jf?gyLr-‘Hé (AP3033),M$ (AP3083M$,MJD MP?%B#ID);

P3084) ot +6.5 [osadr'Din,

Sketch Location:
\ raadd 3




haw-

' sh

Location Code:
Sample Number:
Sample Name:
Sampling Method:
Scample Tvpe:

QC Parmers:
aey

aw E&LInc. 7

Sample Collection Log race

1of 2

119268 - PLUM BROUOK ORDNANCE WRK!

Manager:
RFA / COC Number: P82 1411 ACCT

AP3-MW0)2 Task: NOV2011_AP3

AP3086

Collection Date: _12-f&-{{

PBOWI11-GW-AP3-MW(2-AP3086-REG Collection Time: ©942. o
rP Start Depth: /e, 02

GW Sample Purpose: REG End Depth: 019

Sampling Equ_— g/‘a/j‘?—f«pbu—?/?’, fGFA)«\ m«e Jﬂﬁﬁ/{’, A" %éf Sample Mairix: WATER

(ER) . B Sample Team: s / 7 B
Containers ERPIMS Values:
Analytical Suite Fit Frin Qty Size Units Type Sacode:

Lot Control#:

Groundwater Information:

—
Measured Well Depth: 241 8S Depth To Water: 6 3 7

Comments:_&(-éau( Trom — O.0 Wj,/é

Sketch Location:

Logged BY / Date: MM/ “!!" Reviewed BY/ Date: é '/,

/1272

AN

L



‘Shaw E &1, inc.

Location Code: AP3-MW03

Sample Number: AP3087

Sample Name: PBOWI11-GW-AP3-MW03-AP3087-REG

Sampling Method: PP

Sample Collection Log bage T or 2
o U119268 - PLUM BROOK ORDNANCE WRK:

Manager:

RFA /COC Number: PB 12201t AcT.
Task: NOV2011_AP3
Collection Date: 12 -2-0-1/
Collection Time: _ [ OF 5
Start Depth: __1-22°

Sample Bipe: GW Sample Purpose: REG End Depth: 7. 41
Samplmg Equlp" BIAJJMQ Lot te ﬁm id“'v\.&J 1‘:»«;"/\)._1“, Mf Samp[e Matrix: WATER
QC Partoers: J} )]
(TR) (ER) (ER) ‘ Sample Team: Eu/./;’j' B
Containers ERPIMS Values:
Type Sacode:

Analytical Suite Fit Frtn Qty Size

Lot Controlit:

Groundwater Information:

[4
Measured Well Depth: 2. 3~ 99

Depth To Water: 4. 50

r

Comments: Fe,rrous I(‘a.,\ @-® M‘;/L

Sketch Location:

Logged BY / Date: L’—ww

[—f212_

t’[_—’Z,O‘”

eI Reviewed BY / Date: é é@ %é \




& Sample Collection Log

Shaw"

Page 1 of 2

Shaw E & |, Inc. 119268 - PLUM BROOK ORDNANCE WRK

Manager:

RFA / COC Number: PBOS 32012 AceT

Location Code: AP3-MWO1
Sample Number: AP3088

Sample Name: PBOWI12-GW-AP3-MWO01-AP3088-REG
Sampling Method: BP

Task: AP3 MW_SPRING2012

Collection Date: 5 -30- 12
Collection Time: foss

Start Depth: - %“‘qﬂ"" £

Type: : —_
Sample Type: GW Sample Purpose: REG End Depth: =
Sampling Equip: ¢ < / .
na a.u—f. g lers Sample Matrix:
QC Partners: )o v WATER
(TB) ER) @) T Sample Team: I B[fami6
Containers ERPIMS Values:
Analytical Suite Flt Fxtn Qty Size Units Type Sacode:
EXPLOSIVES - N A - £ 1 1 L AwmbGlas Lot Comrold: .o _
cr'mtﬂrn‘f ATH-RST ~N——P- E‘L"’ ': - A‘mb"elam Ew
METAL mww ¥ e—+
JHARDNESS —Tnipq g
METALS3W =~ N D 1 500 ml HDPE
ALKALINITY N T T HhPE " Ew
~N—E—H + —HDPE—— ¢t/
N _E | 1 L —HeE L
T NTE T T T —HBPR E“’
Tnnn 130, 1 —_ — l“ E —% s o TEmcs Ir,u.lrn &
VOLAT]LES g NF jz. 40wl voa VIAL o
CYAMBE. NG 1 500 . ol H].)PE-——-C"I-J N
Groundwater Information: ,
Measured Well Depth: - Depth To Water: 374
Comments:
Sketch Location: Madator cuce J
‘w—--‘---__
0
mW k

Logged BY / Date: {//\—'\/\)‘\/\)‘M\M"\/ Rey

ieted BY / Date: {upudscitichm.

b
S
<
ﬁm‘ F e /J

6/!2/&.




VAN

Shaw-

Sample Collection Log

Page 1 of 2

Shaw E &I, Inc. 119268 - PLUM BROOK ORDNANCE WRK
Manager:
RFA / COC Number: PBo53012A48T
Location Code: AP3-MW02 Task:  AP3_MW_SPRING2012
Sample Number: AP3091 )
A - Collection Date: _§-30- (2
Sample Name: PBOWI12-GW-AP3-MW02-AP3091-REG Collection Time: )y 05—
Sampling Method: BP Start Depth: —
Sample Type: GW Sample Purpose: REG End Depth: —_
Samplmg Equip: —SL“'—PSA'M'I {,br' Sample Matrix: WATER
QC Partners: me
Ty (ER) ... @B Sample Team: &/ I
Containers ERPIMS Values:
Amnalytical Suite Flt Frin Qty Slze Units  Type Sacode:
EXPLOSIVES = 'N. A" L Amb__Glass o e Lot Control#:
ﬁéfET;&L:ssw :N D L HDPE i
AX TIJJ 1\1'[W a T : L ‘ ‘1?‘-‘-“‘:—— Ew .
.Gru_;\,uu_u;_. T: s 1 L m)n.]}_. éu .
N_E- I LEDP-E—EW o
: - N—F —HPPF—~gws
-T-U-RB-iﬁ(h : N—F E—TDPE  €w .
VOLATILFS N F mL - VOAVIAL =
CANBE—— NG — B PE— ¢
~NOUNQY . N—TH — e HBPE~ (10
Groundwater Information:
Measured Well Depth: ~ —— Depth To Water: —l . l 4
Comments:
Sketch Location: l
———__—__—-—_;

Logged BY / Date: / - [ A)

RAA.SO"" W-

[




Sample Collection L
Sh%“ ample Collection Log

Shaw E&], Inc. 119268 - PLUM BROOK ORDNANCE WRK|

Manager:

Page 1 of 2

RFA / COC Number: PBpS3 012 AT
Task: AP3 MW_SPRING2012

Collection Date: _S-38-12
Collection Time: _f#1' 5
Start Depth: -

Location Code: AP3-MWO03
Sample Number: AP3092

Sample Name: PBOWI2-GW-AP3-MW03-AP3092-REG
Sampling Method: BP

Sample Type: : —
pie 1ype:  GW Sample Purpose: REG End Depth:
Sampling Equip: ,
piing Lquip Sn "P gt»—-fé/‘ — : Sample Matrix: WATER
QC Partners:
w R @) Sample Team: _M & /TB
Containers ERPIMS Values:
Fit FrinQty Size Units Type Sacode:
OUNSA gV 1 L AmbGlas Lot Controt: I
R 2 o1 L cw
S5~ 204- - L Cw
METALS3.-W L1500 :
AdrbeAdANILY W
EHDORIDE ‘ & TR ; P
SULRATE N E 1 L L HDPE— w
EDS N Lo PR~ i
s —N—E 1L ubae g,
FORBIOT N F I t——F—HbBE— ¢,
VOLATILES N F 3 4 ~ml VOAVIAL
CXANDE NGl SO0 —mb—HBPE~ £,
HONOI—— N H - SH——mb—HDRE— f

Groundwater Information:

Measured Well Depth: ~ — Depth To Water: 1.8 %
Comments:
Sketch Location: J
/V{ AJLV"I‘CA anelt ﬂ J

\ “

PL{ " Ao E}Z(
;ﬁLﬁ g i

Logged BY / Date: L_w ( ﬂ)wf;:% "2 Reviewed BY/ Date:

ﬂths i, ﬂ

6 h2/72 _
oA




APPENDIX B
SOIL BORING AND MONITORING WELL

HTRW DRILL LOGS
AND WELL CONSTRUCTION DIAGRAMS

KN13\PBOW\CY3 AP3\SCR\Final\F-CY3 AP3 SCR.doc/2/19/2013



HTRW DRILLING LOG

DISTRICT » L , ;, l /c )

HOLE NUMBER

R

1. COMPANY NAME SA dw E:{_I'

F2 I'QRILL SUBCONTRACTOR

SHEET SHEETS
A

I o 2.
4. LOCATHON

3. PROJECT

PBow

5. HAME OF DRILLER

VA

| or & ]
5 aun c/ us k g ; & ]
6. MANUFACTURER'S DESWINATION OF DRILT

AMA

1. SIZES AND TYPES OF DRILLING

: L4 4
f‘L.N[) SAMPLING EQUIPMENT g,‘ ;“MA,‘ £ rk

er |

8 HOLE LOCATION

9. SURFACE ELEVATION

63‘733

A~ L2941,
10 DATESTARTED 42 207

:‘m’ 853.9%
1. DATE COMPLETED /Z /9 //
i H<

12. OVERBURDEN THICKNESS

>/0°

15 DEPTH GROUNDWATH} EHCOUNTERED

*

13, DEPTH DRILLED INTG ROCK

16. DEPTH TO WATER ARD ELAPSED TIME AFTER DRILLING COMPLETED

W

14. TOTAL DEPTH OF HOLE

O
/0

17. OTHER WATER LEVEL MEASUREMENTS {(SPECIFY)

,___
18, GEOTECHNICAL SAMPLES OISTURBED UNDISTURBED 18 TOTAL RUMBER OF CORE BOXES
—_ I .
20. SAMPLES FOR CREMICAL AMALYSIS VOt METALS OTHER (SPECIFY) | OTHER(SPECIFY) | OTHER (SPECHY) | 27, TOTAL CORE
/ po— ‘/ Ef/‘”;w; su o"’. s ?C/B'S RECOVERY "
22 DISPOSITION OF HOLE BACKFILLED MONITORING WELL OTHER {SPECIFY} 23, SIGHATURE OF INSPECTOR R
— | — 20T G oo

LOCATION SKETCH/ICOMMENTS

SCALE: Apae

PREOJEC% PB 0 Uk)

'*OQWSB o;/

7%




A o
. HTRW DRILLING LOG (continuation sheet Hole Npmber:
!gsia::LM {continuation sheet) , é%-— S BO /
Project: \'}7 bO W Geologisk: EVW%M Sheet of 7 _ Sheets
Field @eploch, . )
%g £5 Description of Malerials 8 53:;'29 Seaplo "g’;‘;ﬁ:’ gg Remarks
d"g - {ppm} HQ;&Z Ho- Eéu
T 5 V:ara ;Jﬁtbﬁuénﬂ'?ﬁzﬁ)é I+ wma‘,ﬂo,c;/f,lj_ML T~ 0.2-;’}.1' —:—
1 Durl &[ﬁw’?&imwn(oyf"/o) Cyooss =
A4 6714 with sand 5 ravel I os” -
1T— w o:rs -f-, o SH%’( ”E
_—:_ Bhwv\, (sowz-‘l/g)s. I« MM\U!%/ E
T Sawd, wepiSh, vned. wne s+ EE. —
2 —E E
3 -
- 3.05.0 ]
— CYor3Z =
- cyop33 —]
4 g [ereo3d —]
_“f.- wet E
. =
6 é _f
E : =
7 7 =]
E Dﬁ.r‘. raush bt‘bwwé')yﬂ“/z) E
= I A TS ue, maJ,M s . =
5 ] =
- b6 1lop -
”E CYoo;;’ —E
5 —E l140 ‘ =
0 ’O{’&p %dpvl/ ]
Project (P B O \,\) Hola N@Vj_s B 0 /

LTI L e sd b b rrenriiae

Dy




E

. ; . ] . ; ‘D.I?STRICT - » i
HTRW DRILLING LOG  |"™™ A L ille —  cplsgss
1. COMPANY NAME 2. GRILL SUBCONTRACTOR SHEET SHEETS

3. PROJECT SAdW E+f — : A:ﬁocnnou I i 0»; 4
" PBow/ | SN

5. HAME OF DRILLER™ 6. MANUFACTURER'S DESKNATION OF ORILE

~A NMA

7. SIZES ANDTYPES OF DRILLING |9 o b 1 oo (4, 8. HOLE LocmoZ C/ 2
EQ ENT . .
PO SRPL G FauE 37 Stnielors Soeed Roochet Boger | far
. d 9 SURFACE ELEVATION 41728 97.0Z

. ‘ S /6 ;/‘5/// | .1 714192.95°
’ . 10, DATE STARTED p Fey / 11. DATE COMPLE (H] Z / /
. 7 N %L/

12, OVERBURDEN THICKNESS 15. DEPTH GROUNDWATER ENCOUNTERED

L4
e
>/(D 2.5
13. DEPTH DRILLED INTO ROCK 16, DEPTHTO WATER AND ELAPSED THAE AFTER DRILUING COMPLETED

o
/0

14. TOTAL DEPTH QF HOLE 17. OTHER WATER LEVEE MEASUREMENTS {SPECIFY}

18, GEQTECHNICAL SAMPLES DISTURBED UNDISTURBED 19, TOTAL NUMBER UF CORE BOXES
——
20, SAMPLES FOR CREMICAL ARALYSIS voc METALS | OTHER (SPECIFY) | OTHER (SPECIFY} | OTHER (SPECIFY) 2f. TOTAL CORE
- ~ | RECOVERY

22. DISPOSITION OF HOLE BAGKFILLED MOHITGRING WELL OTHER (SPECIFY} 23, SIGNATURE OF INSP CTOR
— B — ] . w (/J; e

LOCATION SKETCH/COMMENTS SCALE: Ao iie

F‘“"'-b\- ?0w¢r1touse, -f-

Y3 $B07

PR:OJE:CT:PEBO:(A:)V T % 0 E —tht:

4




,,,,,

. '
5& HTRW DRILLING LOG (continuation sheet)

"t sRBe 2

I ELL b
Project: YP 50 W Ceologist e 1\ fo 2 vec— S?teetz of 7 Sheets
Fledd 3 8
%g £5 Destription of Materials § 5;':::"’;‘:9 (%::c:.-‘g Ag::)np,ﬁf:! g'g Remarks
aE - (pprm) Box Mo, Ho- f;?u

- Veryd. 3 14 with
o i er-g A/i- WM‘ZQ'{)‘S: + 3: ML =
- En wn (va/:)s. 14+ wite u._..l E
- b;,”a-!f*ndc,w“'ﬁg'héér -
1 i
E LS 3
T Brwa (oyﬂ.‘%) Lfngredesand, oaq [.522,5" ]
2 u{-u.vks l'bw—v:if;fooicd C}"oa'&(, __E
—~ wet =
= ; —
- ) ) E
E Vtr‘\j Jal‘& (toyt( 3/ siie ML 3.0- 5.6 —]
| wiv sand W\‘j seft- Ay Cyoot) =
T Light olive brvwn (2. syst3)si 14 ‘ ]
4_:w-!£asm¢l We/l)gvﬁ' E
= E
= =
= E
B _;: E
§ 8.0~ 100" -~
— , Cyoo3d —]
= =
] \T- ]
o1 Tokd Dgptzio F =

_ Project rP B O LJ

B lomrea A Tg ']k learan AL

Ho;e@lﬁegfgo Z_
Ve



i

DISTRICT » [‘ V;,I/e )

HTRW DRILLING LOG

TEETES

SHEET SHEETS
A o &

7 BRIL SURCONTRAGTOR

." COMPANY NAME SA au} £+f N

3. PROJECY 4. LOCATION )

PBown

Samc/wsz(q (i

5. HAME OF DRILEER®

6. MARUFACTURER'S DESINATION OF DRIEL

~A MA

7. SIZES AND TYPES OF DRILLING 1z “{m\h lecs Ste & HOLE LOCATION , O/ #
e At o e (onl YVard #3
9. SURFACE ELEVATION M~ 5622921, _

AND SAMPLING EQUIPMENT ﬂ,‘h .
63918 k- 19148325
11. DATE COMPLETED /Z /? /J

10 DAIESIRTED s ) 1)
12wzoti te=tor7r g

12. OVERBUR.DEN THICKNESS 15. DEPTH GROUNDWATER ENCOBHTERED

>r0°

13. DEPTH DRILLED INTO ROCK 16. DEPTHTO WAYER AND ELAPSED TIME AFTER DRILLING COMPLETED

rm——

0

14. TOTAL DEPTH OF HOLE - 17. OTHER WATER LEVEL MEASUREMENTS {SPECIFY}

10

18, GEOTECHNICAL SAMPLES DISTURBED UNDISTURDED 19, TGTAL KUMDER OF CORE BOXES
20. SAMPLES FOR CHEMICAL ATALYSIS voC METALS OTHER (SPECIFY) | OTHER (SPECIFY) | OTHER{SPECIFY) | 21, TOTAL ConE
s RECOVERY
— v ] ;gf!-:. ves SVoc's PeBs —_ .
22, DISPOSITION OF HOLE DACKFILLED MONITORING WELL | OTHER (SPECIFY) | 23, si?;ne szjpe CYOR

LOCATION SKETCH/COMMENTS SCALE: Mpire

wéswiag

i
'
i

t
f

ikt

PR;OJE:CT._;P‘;BD; w E




,,,,,

Shé;_}, HTRW DRILL'NG LOG (continuation shget) | 7 {H(Ev’gw:s BO 3 )

SowELL e,
Project: ‘P E)O \J\} - - Geologist E.; l‘)lﬁ.uwf Sheelz of 2_ Sheets
. Field Gooch. . ' .
sz |8 Description of Malerials 3 Sirond S ";’;’”m;“ﬁ g;_: : Remarks
R EE . Sl e Bt ro- e
] gﬂww(ay(g‘q/?)fnlf w.”r{\ ML T ~—t o.o~1.0" -
_; L h-v\.J C"Q.’ w—0|)+ M{/Jib—ﬂ— "h‘« C\/003ﬂ E
] (540 -
1 — .
= -
- 2.¢ =
] Ve r&:’sr"- brown (oyﬂ. 2/2)‘37\4- : —
7 Wi sa-v- ¢ ﬁ-’ w- a.._.. 7
=R e A R P —
= ' CYovdo =
E 1545 Cyostous| -]
- - Kyooromsd —]
5 =
6 _; _u:':
. (A =
Ej BHM«GO«;R*/‘!)( + wHa &[a,,, =]
] Wek, me Y s+ FE. =
s 3 Lt =
- 8.0- 10,0 =
] Croo‘{-l —
? 155 | =
9 — S
Jo T{)M DLP'}F\Z[O £l o ' —
Project rP B O L\) _ H@l?grﬂgg 03

Dt

wlzhr At o 247 7B Rt e T MATH




HTRW DR”_L'NG LOG DISTRICT ”» Lb”,,lle ) CV3~-2L§{UMBER

2. QRaLt SUBCONTRACTOR SHEET - BHEETS

SAAIAJ [+f LA o ﬁJ A

3. PROJECT 4. LOCATION
P B O W San c/ usky . (O o
3. HAME OF DRKL[ER" . 6, LWJUF}\CTURERSDE TION OF DRILL

MA ‘ MA

" 5\ 9. HOLELGCATION
i sy |2 Steialaer S il Vard #
37 Stailulas 2r | /e
. 9. SURFACE ELEVATION A -0622870,. 4
. ' X9.16 . 65
- . - ; 10. DATE STARTED: J 7 /%7 7 1. DATE COMPLETED sz 77/ 7
Melo-—y

{4 7T

12. OVERBURDEHN THICKNESS 15 DEPTH GROUNDWA'I',ER ENCOUNTERED

>/0

13. DEPTHDRILLED INTO ROCK 16. DEPTH TO WATER AND ELAPSED TIME AFTER DRILLING COMPLETED
14, TOTAL DEPTH OF HOLE . [l 17. OTHER WATER LEVEL MEASUREMENTS (8PECIFY)
/O ‘
18. GEOTECHNICAL SAMPLES DISTURBED UNIHSTURBED 19. TOTAL NUMEER OF CORE BOXES I ——
. —_———
20. SAMPLES FOR CHEMICAL AHALYSIS vOC METALS | OTHERtSPECIFYJ OTHER (SPECIFY} | OTHER {SPECHT;} [ 21 7G7AL CORE
N RECOVERY
: v — v | E¥b e s SVoe g el s l —_—
22. DISPOSITION OF HOLE BACKFILLED MORITORING WELL | OTHER (SPECIFY) | 23, SIGNZTURE OF INGPECTOR

LOCATION SKETCH/COMMENTS SCALE: Aoue

PF&)JE:CT.EPEBDE(/;)E I — H@i%j;SBp{-




....

A

s}éﬁp HTRW DRILL!NG LOG (continuation shéet)

H(("iu

“sBo 4

Project

e E&L bnc.
Project \—F bQ \J\) Geologist: Efl/(/bﬁ. Jerl Sheet Z of 2 Sheets
’ Fiesd Geskagh. .
Sx %_E Description of Malerials g o3 | Sarmola “;;:{,‘;‘:’ g e Remarks
aF ppmi o - 2
| Dark yreyrl br\awhdayﬂ“/e ML Trany, [P0 be -]
1 5. H‘ v Vx e m—e“l'f Cyop4l =]
— bl s # -
\ 3 =
2 =
i 2. S E_:
E DM"‘A y&'/-..;“; waw(ayﬂj> 3
s 4 Sl wh “Hy k"‘Mfi"—)h T __;:
4 e, werer's 3.0% 5.0 =
= CYs043 -
= =
E E
i =
, 3 =
- =
. 8.0°100 =
-—E Cyoo‘H- ._E
- ' ]
= MV.JG bnuméo‘/ﬂ 5'/2)&’&9 wiita le L —
jS-‘%—,thwiu...shf’r' -
o 4 Tkt ®€B“\'&— [0 T -
PBRoW

A LTI S g AR ST e AT

43S BO 4
Dl




HTRW DRILLING LOG

il

HOULE NUMBER

2. BRAL SUBCONTRACTOR

AP3-mweol .

29.0

1. COPPANY RAME SHEET SSHEETS
‘ 6&&#\} E T I MW DI‘:”"L\«Q . | o
3. PROJECT 4. LOTATION <7
pPBRow Somdushn, Oliio
S HAME OF DRILEER €. MANUFACTURER'S DES@NA'I KON OF DRILL
. d Geoprebe 1730 DT
7. SIZES AND TYPES OF DRILLING | . 1.25™ 8. HoLE LheATIoN
SAMPLING EQUIPMENT "———Q—é’—'ﬂ;—b -
AND L fu ke . ),.Lq-... 5‘,.._{} L.’_ AP% MWO&EW[
. c 5 SURFACE TLEVATION A-L213910.53
- 28,5 £-1919684. 10
A 10 DATE STARTED 11, DATE COMPLETED B
_ Gtb-ii 8-17-1t/
17 OVERBURDEN THICKNESS ¥5. DEPTH GROUNDWATER ENCOUNTERED
b 2 QJ 0 .7' 5- -
13, GEPTH DRILLED HT0 ROCK 16. DEPTH TO WATER AND ELAPSED THAE AFTER DRALING COMPETED
D —
T3 TOTAL DEPTH OF NOLE ; 17. GTHER WATCR LEVEL FEASUREMENTS (SPECIFY) —

—
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